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Abstract 


This  study  addresses  a  central  challenge  in  the  demography  of  aging,  identifying 
the  psycho-social  precursors  of  both  good  health  and  ill  health  in  midlife.  This 
information  lays  the  foundation  for  developing  targeted  interventions  to  promote  healthy 
aging. 

Using  data  from  the  Wisconsin  Longitudinal  Survey  (WLS),  I  organize  life  history 
information  about  childhood  experience,  educational  attainment,  marriage,  work  history, 
social  support  and  participation,  and  coping  styles  in  terms  of  cumulation  of  both  adversity 
and  advantage  with  the  help  of  an  innovative  person-centered  technique  (Singer  et  al. 
1998a).  In  order  to  model  successful  aging,  I  first  construct  a  metric  of  good  health  that 
goes  beyond  merely  measuring  morbidity  to  capture  the  additional  dimension  of  positive 
well-being.  Then  I  test  whether  life  histories  characterized  by  a  strong  portfolio  of 
advantages  (in  childhood  ability,  support,  or  education;  life  satisfaction;  social  contact; 
social  support;  and  coping  style)  promote  healthy  aging  while  more  adverse  experiences 
spanning  childhood  environment,  adult  family  life,  and  work  history  place  people  at 
increased  risk  for  ill  health.  In  addition,  I  look  for  factors  that  promote  resilience  in  the 
face  of  mounting  challenges. 

My  main  findings  are  as  follows:  (I)  Cumulative  advantage  experienced  over  time 
and  across  life  domains  promotes  good  health,  while  cumulative  adversity  places  people  at 
higher  risk  for  morbidity.  (2)  A  measure  of  health  status  that  reflects  both  positive  well- 
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being  and  morbidity  offers  a  more  precise  measure  of  hiealth  than  self-reported  health 
status.  (3)  The  influence  of  life  history  on  subsequent  health  status  increases  when  I  move 
from  less  discerning  measures  of  self-reported  health  status  to  a  measure  which  reflects 
both  positive  and  negative  aspects  of  health.  This  suggests  that  people  who  have 
experienced  more  advantage  and  less  adversity  are  more  likely  to  attain  the  highest  levels 
of  health.  (4)  Cumulative  adversity  does  not  always  lead  to  ill  health.  In  fact,  a  strong 
interlocking  array  of  advantages  in  life  history  promotes  resilience  in  the  face  of  mounting 
challenges.  (5)  Advantage  packs  a  more  powerful  punch  in  promoting  resilience  in  the 
face  of  cumulative  adversity  for  men  than  it  does  for  women. 
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•  Chapter  One  • 

Introduction 


Theories  about  the  determinants  of  health  —  indeed,  the  definition  of  health  ~ 
affect  how  illness  is  defined,  what  public  policies  are  initiated,  and  how 
resources  are  allocated  (Frank  and  Mustard  1994,  19). 

The  stakes  in  promoting  the  healthy  aging  of  the  population  are  high. 
CuiTently  nearly  40  million  elderly  Americans  rely  on  Medicare  for  their  health  care. 
This  number  will  increase  rapidly  as  the  77  million  "Baby  Boomers"  begin  to  enter  the 
Medicare  system  in  the  year  20 11.'  Differences  in  health  status  demand  radically 
differing  expenditures.  For  example,  in  1996,  Medicare  expenditures  per  beneficiary 
ranged  from  $2,134  for  those  reporting  excellent  health  status,  to  $  1 1 ,739  for  those 
reporting  poor  health  status  (HCFA  1998,  21).  In  1995,  the  least  healthy  5%  of 
beneficiaries  accounted  for  45%  of  spending  (HCFA  1998,  30).  Much  more  certain 
than  these  numbers,  although  harder  to  quantify,  are  the  human  and  social  costs  of 
illness  and  disability. 

Morbidity  prevalence  has  been  falling  throughout  the  century.  Fogel  (1994) 
compares  the  prevalence  of  chronic  conditions  among  Union  Army  veterans  in  1910 
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and  veterans  of  the  same  ages  in  the  1980s.  He  finds  that  during  the  7.6  decades 
separating  the  two  groups,  the  prevalence  of  heart  disease  among  the  elderly  fell  at  a 
rate  of  12.8%  per  decade.  Musculoskeletal  and  respiratory  diseases  each  declined  at  a 
rate  of  5.9%  per  decade,  or  roughly  0.6%  per  annum  (Fogel  1994,  378).  Using 
National  Long  Term  Care  Survey  data  on  people  aged  65  and  over,  Manton  et  al. 
(1997a)  also  find  a  sizable  decline  in  chronic  disability.  From  1982  to  1994,  the 
prevalence  of  chronic  disability  in  the  population  aged  65  and  older  declined  from 
24.9%  to  21.3%,  a  statistically  significant  reduction  of  3.6%.  If  disability  rates  had 
remained  at  their  1982  level,  there  would  have  been  a  total  of  1.4  million  more 
disabled  persons  in  1996.  Furthermore,  declines  in  disability  accelerated  from  0.27% 
per  year  from  1982  to  1989  to  0.34%  per  year  from  1989  to  1994  and  covered  all  ages 
in  the  sample,  including  those  over  95  years  old  (Manton  et  al.  1997,  2594-5). 
Effective  and  timely  interventions  to  accelerate  this  decline  in  morbidity  and  mortality 
rates  can  reduce  health  care  expenditures  and  increase  both  life  expectancy  and  quality 
of  life. 

To  promote  healthy  aging,  researchers  and  providers  must  seek  answers  to  the 
following  questions: 

1.  Who  is  at  risk  for  ill  health  and  disability? 

2.  Which  factors  over  the  life  course  place  them  at  risk? 

3.  Who  remains  healthy  into  middle  age? 

4.  What  array  of  advantages  promotes  resilience  in  the  face  of  cumulative 
lifetime  adversity? 
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While  the  first  two  questions  feature  prominently  in  the  literature  on  health  outcomes, 
too  little  attention  has  been  paid  to  answering  the  latter  two,  namely  seeking  the  roots 
of  successful  aging,  and  identifying  protective  factors  which  promote  resilience  in  the 
face  of  cumulative  adversity. 

Answers  to  these  questions  can  guide  psycho-social  and  medical  interventions 
to  improve  health  outcomes.  This  dissertation  begins  to  answer  these  questions  using 
psycho-social  data  about  life  experience.  Guided  by  a  multifactorial  model  of  the 
determinants  of  health,  I  examine  how  long-term  life  experience  in  multiple  domains 
(e.g.,  work,  home,  community)  influences  health  status  and  utilization  of  health 
services. 

To  model  successful  aging,  I  need  first  to  come  up  with  a  metric  of  success. 
The  literature  uses  two  basic  measures  of  health  status.  One  group  focuses  on  the 
presence  or  absence  of  disease,  disability,  or  their  symptoms,  implicitly  assuming  that 
lacking  these  pathologies  equates  with  having  good  health.  The  other  group  uses  an 
individual's  self-assessment  of  health  status,  usually  on  a  five-point  scale.  Both  these 
measures  fail  to  reflect  another  important  dimension  of  health  status,  namely  positive 
flourishing,  or  what  might  be  called  wellness  of  mind  and  body  (Ryff  and  Singer 
1998a).  While  self-reported  ///  health  predicts  subsequent  mortality  (McGee  et  al. 
1999;  Miilunpalo  1997;  and  Idler  and  Benyamini  1997),  I  show  that  self-reported  good 
or  excellent  health  does  not  always  reflect  underlying  good  health.  In  the  data  sample 
I  use,  for  example,  some  88%  reports  having  good  or  excellent  health,  despite  both  the 
presence  of  significant  morbidity  and  a  lack  of  positive  thriving. 
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A  key  goal  of  this  research  is  to  capture  the  effects  on  physical  and  mental 
health  of  cumulative  adversity  and  advantage  experienced  across  multiple  domains 
over  time.  The  importance  of  cumulative  experience  has  been  demonstrated  in 
explaining  health  in  the  contexts  of  educational  attainment  (Ross  and  Wu  1996)  and 
enduring  childhood  difficulty  (Garmezy  1993;  Zhao  forthcoming).  Garmezy's 
findings  underscore  the  importance  of  the  cumulation  of  adversity.  He  finds  that  the 
presence  of  one  stressor  in  the  family  complex  produces  a  one  percent  increase  in 
psychiatric  disorder  in  children.  Two  stressors  provide  a  five  percent  rise  in  the 
disorder  rate;  three  stressors,  a  six  percent  increase;  and  four  or  more  stressors,  a 
twenty-one  percent  increase  in  the  rate  of  psychiatric  disorders.  Together,  the  presence 
of  stressors  accounted  for  a  33  percent  rise  in  the  childhood  disorder  rate,  with 
multiple  stressors  accounting  for  the  largest  proportion  of  the  disorders.  Cole  and 
Singer  (1991)  and  Singer  et  al.  (1998a)  demonstrate  how  cumulative  advantage  can 
explain  inequalities  in  scientific  productivity  and  psychological  health  respectively. 

In  addition  to  examining  the  cumulative  effects  of  life  history,  I  seek  to 
uncover  factors  that  promote  resilience  in  the  face  of  mounting  challenge.  By 
resilience,  I  mean  the  capability  to  cope  successfully  in  the  face  of  significant  adversity 
or  risk.  As  Garmezy  (1993,  127)  states,  "The  suggestive  evidence  of  the  power  of 
protective  factors  has  begun  to  challenge  investigators,  but  it  remains  a  younger  and 
less  mature  sibling  to  the  older  and  more  adequately  studied  effects  stemming  from 
actualized  risk  factors." 
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Likely  sources  of  resilience  include  education  and  childhood  relationships 
(McLeod  and  Kessler  1990;  Singer  and  Ryff  draft),  social  ties  (Cohen  and  Syme 
1985),  positive  life  evaluations  (Fernandez  and  Kulik  1981),  psychological  beliefs  or 
coping  styles  (Shelley  et  al.  in  press),  and  social  support  (e.g.,  Thoits  1995;  Seeman 
and  McEwen  1996;  Amick  1994;  Cobb  1976;  Pearlin  1986).  A  number  of  studies 
examine  how  children  growing  up  under  adverse  circumstances  such  as  parental 
psychopathology,  alcoholism,  and  poverty  manage  to  avoid  behavioral  dysfunction  and 
mental  illness  (Garmezy  1991;  Rutter  1990;  Werner  1995;  Zhao  et  al.  forthcoming), 
but  few  focus  on  resilience  in  older  life  (Ryff  et  al.  1998;  Singer  et  al.  1998a).  I  could 
find  only  one  study  that  examines  resilience  in  the  physical  health  domain  (Ryff  et  al. 
1998). 

Cumulative  advantage  may  be  more  important  than  the  presence  of  any  single 
advantage  in  promoting  resilience.  Emmons  et  al.  (1998)  suggest  that  the  more  areas 
an  individual  has  vested  interests,  (e.g.,  work,  family,  spiritual),  the  less  harmful  a  loss 
in  one  area  may  be.  If  diversification  does  buffer  the  effects  of  stress,  the  presence  of 
cumulative  resources  should  be  important  in  mcreasing  the  chances  of  healthy  aging 
and  promoting  resilience. 

To  test  the  impact  of  cumulative  adversity  and  advantage  on  midlife  health 
outcomes,  I  apply  rigorous  epidemiological  analysis  to  an  extensive  set  of  longitudinal 
data  collected  on  a  random  sample  of  men  and  women  who  graduated  from  Wisconsin 
high  schools  in  1957  (the  same  high  school  class  featured  in  the  popular  television 
series  "Happy  Days").  This  cohort,  bom  predominantly  in  1939,  precedes  by  about  a 
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decade  the  bulk  of  the  Baby  Boom  generation  that  will  tax  the  Medicare  system  in  the 
coming  years.  It  thus  serves  as  a  "canary  in  the  coal  mine,"  warning  policy  makers  of 
the  morbidity  profiles  Baby  Boomers  may  face  given  their  life  histories. 
Consequently,  my  findings  can  help  target  preventive  and  treatment  efforts  to  that 
population. 

Before  describing  the  contours  of  life  histories  that  boost  the  chances  of 
enjoying  good  health,  and  those  that  increase  the  odds  of  suffering  ill  health,  I  first 
explain  the  link  between  life  experience  and  health  outcomes  using  two  broad 
literatures.  I  begin  in  Chapter  Two  with  the  physiological  literature  on  the  changes 
initiated  by  stressors.  I  describe  how  the  physiological  processes  that  prepare  the  body 
for  "fight  or  flight"  when  faced  with  a  perceived  stress  can  contribute  to  ill  health  in 
later  life,  particularly  when  stressors  are  chronic.  I  also  describe  how  positive 
experience  in  the  form  of  social  support  and  interaction  is  known  both  to  buffer  the 
reactions  to  negative  stresses  and  to  produce  distinct  health-promoting  effects. 

Having  established  that  life  experiences  likely  affect  health  outcomes  through 
specific  physiological  mechanisms,  I  step  back  from  the  intricacies  of  human 
physiology  and  turn  to  the  complexities  of  human  experience.  In  Chapter  Three,  I 
review  studies  from  the  voluminous  social  science  literature  which  show  an 
association  between  particular  aspects  of  life  experience  and  levels  of  mortality  and 
morbidity.  These  studies,  combined  with  the  physiological  literature,  offer  strong 
evidence  that  particular  adversities  and  advantages  during  a  lifetime  play  a  significant 
role  in  health  outcomes.  They  support  the  inclusion  of  specific  aspects  of  life 
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experience  in  the  analysis  I  conduct.  They  do  not,  however,  address  three  critical 
questions.  First,  what  are  the  effects  of  a  cumulation  of  adversities  and/or  advantages 
over  a  lifetime?  Second,  which  constellations  of  factors  characterize  the  lives  of  the 
people  who  are  most  at  risk  for  ill  health  and  those  of  people  most  likely  to  maintain 
positive  health  and  function?  Third,  given  the  inevitable  pitfalls  of  life,  what  types  of 
advantage  can  counteract  the  negative  effects  of  adversity  and  promote  resilience? 
Addressing  these  questions  will  help  policy-makers,  medical  providers,  and 
individuals  tailor  their  efforts  to  improve  health  outcomes. 

Chapter  Four  describes  the  person-centered  method  and  its  applicability  to  the 
task  at  hand.  To  begin  to  answer  the  questions  I  describe,  I  must  depart  from 
traditional  variable-centered  approaches,  which  are  unsuitable  for  describing  the 
effects  of  life  histories  on  health  outcomes.  These  variable-centered  methods  model 
abstract  average  cases,  not  actual  cases.  This  raises  problems  in  the  context  of  health 
outcomes,  where  the  most  extreme  cases  account  for  a  disproportionate  share  of 
utilization.  Furtheimore,  these  strategies  do  not  model  the  cumulation  of  factors 
across  multiple  domains  and  over  time  that  I  hypothesize  influences  health  outcomes. 

Hence,  I  turn  to  an  innovative  person-centered  methodology  that  allows  me  to 
account  for  the  combinations  of  factors  that  characterize  the  lives  of  healthy  people  in 
contrast  to  those  combinations  that  occur  more  frequently  amongst  the  unhealthy. 
This  person-centered  methodology  melds  together  the  techniques  of  idiographic, 
qualitative  research  usually  reserved  for  in-depth  case  studies  with  a  nomothetic, 
quantitative  approach,  to  come  up  with  a  person-based  approach  for  use  on  large 
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sample  surveys.  Two  recent  studies  successfully  use  this  methodology  to  summarize  a 
host  of  information  across  life  domains  and  time,  while  maintaining  the  focus  on  the 
individual.  They  establish  a  limited  number  of  life  histories,  or  pathways,  shared  by 
people  in  a  particular  outcome  category.  More  importantly,  they  isolate  constellations 
of  factors  that  increase  the  chances  that  at-risk  people  will  overcome  adversity, 
information  that  is  invaluable  to  poHcy-makers  seeking  to  improve  outcomes  among 
vulnerable  populations. 

Chapter  Five  begins  the  empirical  part  of  my  analysis.  I  lay  out  my  study 
objectives  and  the  four  hypotheses  I  investigate.  First,  I  hypothesize  that  people  who 
have  experienced  lives  marked  by  cumulative  advantage  are  more  likely  to  experience 
good  health  rather  than  ill  health  in  midlife;  in  contrast,  I  expect  those  whose  lives 
have  been  marked  by  cumulative  adversity  to  face  increased  odds  of  suffering  ill 
health  in  midlife.  Second,  I  hypothesize  that  differences  in  the  incidence  of  pathways 
between  the  extremely  healthy  and  unhealthy  (using  a  definition  of  health  which 
reflects  both  morbidity  and  thriving)  will  diminish  when  I  compare  people  who  self- 
report  excellent  health  with  those  who  report  very  poor,  poor,  or  fair  health.  Third,  I 
hypothesize  that  males  will  follow  pathways  distinct  from  those  of  females.  Fourth,  I 
test  whether  individuals  exhibit  resilience  in  the  face  of  cumulative  adversity. 
Specifically,  I  hypothesize  that  an  array  of  cumulative  advantages  can  counter  the 
effects  of  adversity  and  increase  a  person's  odds  of  healthy  as  opposed  to  unhealthy 
aging. 
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In  Chapter  Six,  I  describe  the  Wisconsin  Longitudinal  Survey  (WLS),  and  how 
both  the  nature  of  the  sample  and  attrition  through  death  and  non-response  affect  my 
analysis.  Next,  I  define  proxies  for  underlying  health  status  in  Chapter  Seven.  I 
develop  measures  of  outstanding  health  and  ill  health  that  reflect  the  multi-faceted 
nature  of  health  status.  I  point  out  the  theoretical  and  empirical  benefit  of 
conceptualizing  health  based  on  both  the  level  of  well-being  and  the  more 
conventional  measures  of  the  degree  of  illness  and  disability  or  self-reported  health 
(Ryff  and  Singer  1998a,  1998b;  Epel  et  al.  1998).  Examining  the  full  spectrum  of 
health  from  illness  through  absence  of  illness  to  positive  well-being  provides  a  richer 
and  more  accurate  picture  of  health  in  the  population.  Furthermore,  it  enlarges  the 
scope  of  research  from  merely  removing  or  preventing  illness  to  also  promoting 
wellness.  I  present  three  measures  of  good  health  and  two  measures  of  ill  health. 

In  Chapter  Eight,  I  build  experiential  profiles  of  the  healthy  respondents. 
Using  the  person-centered  methodology,  I  develop  parsimonious  pathways  to  good 
health  which  summarize  a  host  of  information  about  life  experiences  in  multiple 
domains  over  time.  I  classify  acute  events  and  chronic  stressors  reported  in  the  survey 
spanning  childhood,  adult  family  life,  and  employment  history.  I  also  examine  how 
the  following  five  sources  of  psycho-social  advantage  interact  with  adverse  life 
experience: 

•  childhood  advantage  in  ability,  support,  or  education; 

•  high  social  contact  as  an  adult; 

•  favorable  social  comparisons  or  positive  life  evaluations; 
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•  good  coping  style;  and 

•  reported  high  levels  of  emotional,  financial,  and  practical  social  support. 
Then  I  test  to  see  whether  life  histories  marked  by  low  adversity  and  high 

advantage  occur  at  a  statistically  higher  rate  among  the  healthy  than  the  unhealthy, 
while  pathways  characterized  by  low  advantage  and  high  adversity  occur  more 
frequently  among  the  unhealthy  than  the  healthy  respondents.  I  also  investigate  the 
role  childhood  experience  plays  on  midlife  health.  Finally,  I  examine  factors  that 
promote  resilience  in  the  face  of  cumulative  adversity.  I  find  that  having  a  portfolio  of 
advantages  (four  or  more  of  the  five  advantages  described  above)  provides  strong 
protection  from  the  negative  effects  of  cumulative  adversity.  Chapter  Nine  reviews  the 
findings  of  this  dissertation,  as  well  as  their  policy  implications. 

This  inquiry  makes  six  major  contributions.  First,  it  highlights  the  need  for 
health  researchers  to  use  longitudinal  surveys  to  study  the  effects  of  cumulative,  long- 
term  processes  that  influence  health  outcomes.  Second,  it  reminds  researchers  to 
consider  carefully  the  effects  of  sample  selection  (through  both  non-response  and 
mortality)  on  their  models  and  the  generalizability  of  their  findings.  Third,  it  points 
out  the  value  of  using  a  multi-faceted  proxy  measuring  thriving  as  well  as  physical  and 
mental  function  rather  than  just  focusing  on  illness  or  self-reported  health.  The  health 
outcome  measure  I  use  models  both  positive  and  the  more  typically  used  negative 
dimensions  of  health  status.  Furthermore,  people  classified  as  healthy  by  my  preferted 
measure  utilize  fewer  health  care  services  on  average  than  people  classified  as  healthy 
by  traditional  measures.  Fourth,  this  study  adds  to  the  nascent  literature  on  a  new 


10 


person-centered  methodology  by  proving  its  applicability  to  the  study  of  health 
outcomes  where  cumulation  plays  such  a  strong  role.  Fifth,  it  contributes  to  the 
literature  on  health  outcomes  by  showing  which  life  course  factors  contribute  to 
unhealthy  aging  and  which  factors  promote  healthy  aging.  Importantly,  it  isolates 
factors  that  promote  resilience  in  the  face  of  cumulative  adversity,  and  emphasizes  that 
cumulative  advantage  promotes  health  in  the  face  of  adversity.  Sixth,  and  finally,  it 
supports  a  growing  body  of  research  that  points  out  the  need  to  address  population 
health  using  a  broad  array  of  psycho-social  interventions  in  addition  to  medical  ones. 
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•  Chapter  Two  • 

The  Physiological  Response  to 
Experience:  Allostasis 


This  chapter  provides  evidence  from  the  biomedical  literature  that  suggests 
that  positive  and  negative  life  experiences  affect  health  outcomes  by  provoking 
specific  physiological  reactions.  Further,  it  shows  that  repeated  or  acute  negative 
events  can  lead  to  the  degenerative  cardiovascular  and  neurological  diseases  and 
cancers  that  represent  the  main  causes  of  morbidity  and  mortality  in  the  industrialized 
world.  This  chapter  provides  social  scientists  with  a  simplified  overview  of  the 
relevant  biological  processes  linking  life  stresses  to  health  outcomes. 

2.1    Stress  and  Allostasis 

The  human  body  produces  physiologic  and  behavioral  responses  to  perceived 

stressors  in  an  attempt  to  overcome  them  and  protect  itself.  Weiner  (1992,  33)  defines 

stressful  experiences  as  those  that  seem  to 

threaten  the  survival,  viability,  integrity,  and  reproductive  successes  of 
individuals  and  groups  .  .  .  [which  are  met  by]  integrated  behavioral, 
physiological  patterns  of  response  that  are  appropriate  to  the  task. 

An  individual  perceives  something  as  stressful  when  he  or  she  believes  there  is  a 

discrepancy  between  the  demands  of  the  situation  and  the  available  resources.  Thus, 
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reactions  to  stress  differ  from  individual  to  individual,  depending  on  the  appraisal  of 
signals,  genetic  factors,  coping  styles,  social  support,  personality,  age,  and,  of  course, 
the  nature  and  duration  of  the  experience.  The  appraisal  of  signals  depends  on 
external  sources  of  information  as  well  as  internal  signaling  systems,  and  helps 
determine  whether  and  how  to  react.  These  factors  all  shape  how  the  mind  determines 
the  extent  of  the  challenge  given  the  potential  resources  available  to  muster  against  the 
threat  (Weiner  1992). 

The  ensuing  physiological  stress  response  essentially  prepares  the  body  for 
"fight  or  flight,"  increasing  the  chances  of  surviving  a  host  of  internal  and  external 
threats  by  either  fighting  them  or  fleeing  from  them.  For  example,  perceived  stress 
can  make  the  heartbeat  race,  which  increases  the  amount  of  oxygen  transported  to  the 
muscles  and  prepares  the  body  for  a  struggle.  Similarly,  sugar  may  be  released  into  the 
bloodstream,  followed  by  insulin  to  metabolize  it,  to  make  available  sudden  bursts  of 
energy  (see  e.g.,  Seeman  and  McEwen  1996;  Surwit  et  al.  1992;  Bieliauskas  1982). 

The  complicated  response  of  the  human  body  to  a  perceived  stressor  involves 
numerous  feedback  loops  and  interconnections.  Sterling  and  Eyer  (1988)  give  the 
name  "allostasis,"  meaning  stability  through  change,  to  the  inter-workings  of  the 
regulatory  and  feedback  systems  in  responding  and  adjusting  to  demands  ranging  from 
noise  to  extreme  cold  to  microbial  infection.  Allostasis  refers  to  the  constant 
adjustment  made  by  the  internal  physiology  in  response  to  the  external  environment. 

While  individuals  vary  considerably  in  their  physiological  response  to  stress,  it 
is  useful  to  disentangle  the  main  systems  in  order  to  understand  how  the  body 


13 


generally  reacts  to  a  challenge.  To  simplify,  the  central  nervous  system  governs  the 
response  to  stress.  It  processes  information,  decides  whether  something  is  stressful, 
and  controls  or  mediates  the  responses  of  the  triad  of  the  endocrine  (or  hormonal) 
system,  the  autonomic  nervous  system,  and  the  immune  system.  I  describe  below  how 
these  systems  operate  to  increase  survival  chances  when  faced  with  a  stressor.  In 
Section  2.2, 1  discuss  how  an  acute  or  chronic  physiological  response  to  stress  can 
harm  the  body. 

2.1.1  The  Central  Nervous  System:  The  First  Response 

The  physiological  response  to  stress  begins  in  the  brain,  when  neural  signals 
reach  the  hypothalamus  (and  limbic  system)  from  the  central  nervous  system  (CNS). 
The  sensory  systems  of  the  neocortex  collect  information  about  the  external 
environment  and  relay  it  via  the  temporal  lobe  to  the  amygdala  and  hippocampus, 
which  then  signal  the  hypothalamic-pituitary-adrenal  (HPA)  axis  (Seeman  and 
McEwen  1996,  9).  Critical  to  what  physiologic  changes  will  ensue  is  how  the 
situation  is  assessed.  As  Hamlet  states,  "There  is  nothing  either  good  or  bad,  but 
thinking  makes  it  so"  (Act  II,  Scene  2,  Line  259).  In  short,  perception  matters. 

2.1.2  The  HPA  Axis 

The  hippocampus  plays  an  important  role  in  emotions  and  related  physiologic 
reactions.  The  hippocampus  monitors  the  brain's  perceptions  of  the  world  and  reacts 
to  unanticipated  differences  between  expectations  and  reality.  The  hippocampus  is 
also  thought  to  serve  as  the  safety  brake  that  keeps  the  stress  response  within  useful 
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bounds  (McEwen  and  Schmeck  1994,  88).  When  the  brain  senses  a  challenge,  the 
hypothalamus  uses  releasing  hormones  such  as  corticotrophin  releasing  factor  (CRF) 
to  signal  the  pituitary  gland  of  the  crisis  and  to  contribute  to  emotions  such  as  fear  and 
pain  which  serve  as  additional  internal  signals  for  behavioral  changes. 

The  pituitary  gland  regulates  the  endocrine  system.  It  secretes 
adrenocorticotrophic  hormone  (ACTH)  which  causes  the  adrenal  glands  to  swell  and 
secrete  neurohormones  that  maintain  a  balanced  physiological  state,  including 
mineralocorticoids,  glucocorticoids,  and  small  amounts  of  anabolic  steroids. 
Aldosterone  and  other  mineralocorticoids  regulate  the  balance  of  materials  dissolved 
in  the  fluids  that  surround  the  cells  of  the  body,  such  as  the  concentration  of  sodium 
and  potassium,  which  are  related  to  blood  pressure.  High  blood  pressure  increases  the 
blood  flow  to  the  muscles  of  the  arms  and  legs,  preparing  them  for  fight  or  flight. 
Glucocorticoids  provide  a  key  source  of  energy  by  metabolizing  sugar.  The  major 
glucocorticoid,  Cortisol,  increases  blood  and  liver  concentrations  of  glucose,  protein, 
amino  acids,  and  free  fatty  acids  and  thus  mobilizes  for  tissue  repair.  It  plays  an  anti- 
inflammatory role  by  reducing  certain  white  blood  cells  (Milsum  1984,  29).  Cortisol 
thus  helps  control  swelling  when  we  are  injured.  Finally,  anabolic  steroids  build 
muscles. 

2.1.3    The  Sympathetic  Nervous  System  and  Arousal 

The  adrenal  glands  also  activate  the  sympathoadrenal  system,  or  sympathetic 
nervous  system  (SNS),  by  secreting  epinephrine  (adrenaline)  and  norepinephrine 
(noradrenalin).  These  catecholamines  arouse  us— they  speed  up  the  heart,  dilate  certain 
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arteries  to  increase  blood  flow  to  the  heart  and  skeletal  muscles,  constrict  other  arteries 
to  decrease  blood  flow  to  the  skin  and  digestive  organs,  decrease  salivation,  and 
increase  blood  coagulation  and  perspiration.  These  physiological  responses  are 
invaluable  in  preparing  the  body  to  react  to  a  challenge.  For  example,  thickened  blood 
helps  fight  infection,  stops  bleeding  from  a  wound,  and  increases  the  capacity  of  the 
blood  to  carry  oxygen  to  the  muscles. 

2.1.4    The  Immune  System  and  Self-Defense 

The  third  bodily  system  involved  in  allostasis  is  the  immune  system. 
Described  as  "the  body's  main  chemical  bulwark  against  an  aggressive  and 
everchanging  outside  world  .  .  .  the  immune  system  could  be  called  the  great 
communicator  of  self-defense"  (McEwen  and  Schmeck  1994,  118).  The  immune 
system  works  to  deactivate  foreign  invaders. 

Direct  and  indirect  connections  between  the  immune  system  and  the  central 
nervous  system  allow  the  mind,  and  its  perceptions  of  stress,  to  affect  susceptibility 
and  resistance  to  disease.  Regions  of  the  thymus  gland,  spleen,  bone  man-ow,  and 
lymph  nodes  are  full  of  nerve  endings,  suggesting  a  direct  link  between  immune 
function  and  the  CNS.  Maier  and  Watkins  (1998)  report  that  the  immune  system 
(activated  by  infection  or  stress)  communicates  with  the  brain  by  activating 
macrophages,  which  in  turn  release  cytokines  that  reach  the  brain  via  the  vagus  nerve. 
In  addition,  lymphocytes  contain  receptors  for  a  variety  of  CNS-controlled  hormones 
such  as  catecholamines,  prostaglandins,  serotonin,  endorphins,  sex  hormones,  thyroid 
hormone,  and  growth  hormone.  As  discussed  above,  when  the  mind  perceives  stress. 
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the  hypothalamus  launches  a  cascade  of  these  chemical  messengers,  which  in  turn  can 
affect  the  function  of  the  immune  system. 

2.2    Adaptation  to  Chronic  or  Severe  Distress:  Allostatic  Load 

The  changes  in  the  HPA  axis,  SNS,  and  immune  system  described  above  are 
made  to  help  the  individual  respond  effectively  to  distressing  challenges.  However, 
while  the  "fight-or-flight"  physiological  response  can  function  to  protect  and  restore 
the  body  from  immediate  harm,  acute  or  chronic  reactivity  may  actually  harm  the  body 
over  the  long  term.  As  discussed,  the  stress  response  and  the  catabolic  processes  it 
instigates  increase  the  levels  of  such  hormones  as  adrenaline,  norepinephrine,  and 
Cortisol.  Repeated  high  levels  of  the  SNS  catecholamines  can  lead  to  ulcer  formations, 
brittle  bones,  diabetes,  gout,  heart  attack,  and  stroke.  Chronic  Cortisol  elevation 
increases  blood  pressure,  which  can  damage  the  cells  lining  the  heart  and  blood 
vessels,  spurring  the  body  to  secrete  cholesterol  to  repair  them.  This  plaque  and 
cholesterol  build-up  may  lead  to  atherosclerosis  and  heart  disease.  In  addition,  Cortisol 
can  have  the  following  serious  effects  on  health:  it  interferes  with  vitamin  D — which 
can  lead  to  osteoporosis  if  chronic;  stimulates  the  liver  to  overproduce  glucose — which 
increases  the  risk  of  diabetes;  slows  the  digestive  system — which  can  lead  to 
ulcerations  after  repeated  elevations;  and  may  contribute  to  psychoses  among  the 
elderly  and  to  depression  in  the  general  population  (McEwen  and  Seeman  1999). 

Further,  heightened  levels  of  Cortisol  can  hamper  immune  function. 
Corticosteroids  can  cause  lymphoid  tissues  in  the  thymus  and  lymph  nodes  to  shrink, 
reduce  the  levels  of  T-helper  cells,  increase  the  T  suppressers,  and  interfere  with  the 
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production  of  natural  killer  cells  and  interferon.  Immune  suppression  leaves  the  body 
less  capable  of  fighting  disease,  infection,  and  cancerous  growth  (Brunner  1997). 

Worse  yet,  a  number  of  studies  have  demonstrated  that  chronic  Cortisol 
elevation  can  damage  the  hippocampus,  distorting  the  feedback  loop  which  tells  the 
body  when  to  stop  the  stress  response  and  causing  the  adrenals  to  continue  to  release 
Cortisol  (McEwen  and  Schmeck  1994,  89).  This  vicious  circle  overloads  the  body 
with  Cortisol,  increasing  the  risks  of  illness  described  above.  While  the  hippocampus 
may  rejuvenate  after  short-lived  stress,  long-term  stress  can  kill  hippocampal  neurons 
(McEwen  1998).  Kaufman  et  al.  (1997)  find  that  exposure  to  a  chronic  stressor,  such 
as  being  abused  as  a  child,  increases  the  base  levels  and  reactivity  of  Cortisol. 
Johnston-Brooks  et  al.  (1998)  use  cardiovascular  reactivity  as  a  measure  of  allostatic 
load  and  find  that  it  mediates  the  link  between  household  crowding  and  children's 
health. 

Prolonged  or  acute  exposure  to  elevated  stress  hormones  does  not  necessarily 
cause  disease,  but  it  may  be  a  contributing  factor.  Weiner  highlights  this  point: 
Stressful  experiences  do  not  by  themselves  linearly  produce  or  specify  the 
disease;  they  act  as  cofactors  in  predisposed  persons.  These  predispositions  .  .  . 
take  many  forms:  (a)  genetic  defects  or  genetic  variations  that  increase  the  risk 
for  disease  or  limit  the  appropriate  response  to  the  stressor;  (b)  preexisting  but 
"silent"  structural  disease;  and  (c)  altered  oscillators  or  feedback  systems  that 
generate  rhythms  (1992,  8).  [Emphasis  in  original.] 


18 


2.2.1    The  Limited  Role  of  Genes 

It  is  important  to  emphasize  that,  with  the  exception  of  a  few  diseases  (e.g., 
Lesch-Nyhan  syndrome  and  Huntington's  chorea),  genes  do  not  singularly  determine 
health,  but  are  instead  "embedded  in  complex  networks  of  biological  reactions  and 
social  and  economic  relationships"  (Hubbard  and  Wald  1993,  12).  Genes  are 
blueprints  to  make  proteins,  and  those  blueprints  are  only  executed  when  activated  by 
hormones  and  neurotransmitters  sent  by  the  brain.  But  the  brain  sends  these  signals 
based  in  part  on  thoughts  and  emotions  which  are  themselves  affected  by  the  external 
environment.  McEwen  and  Schmeck  elegantly  state  the  mutability  of  gene  expression 
Even  though  each  living  cell  in  the  body  has  the  same  complete  set  of  genes, 
different  tissues  and  organs  vary  widely  in  which  of  these  tens  of  thousands  of 
genes  are  allowed  to  act.  In  most  cells  only  relatively  few  genes  are  ever 
activated.  Most  stay  silent.  Like  the  huge  pipe  organ  in  a  cathedral,  the  music 
of  life  is  made  not  by  hitting  all  the  keys  and  stops,  but  by  creative  playing  on 
the  possibilities.  This  creativity  is  the  province  of,  and  the  essence  of,  the 
everchanging  brain.  The  brain  is  continually  reshaped  by  its  own  actions,  even 
by  its  own  thoughts  and  certainly  by  its  emotions.  Trying  to  make  a  rigid 
separation  between  nature  and  nurture  in  this  orchestration  is  meaningless 
(177). 

So,  for  example,  activity  and  learning  can  modify  the  transcription  of  DNA  into  RNA 
in  neurons  and  glial  cells  in  the  brain  (Hyden,  cited  in  McEwen  and  Schmeck  1994, 
179). 
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Perhaps  the  most  convincing  evidence  that  genes  are  not  concordant  with 
illness  is  the  different  incidence  of  illness  among  identical  twins  despite  identical 
"nature"  and  very  similar  childhood  "nurture."  For  example,  if  one  identical  twin  has 
Type  I  diabetes,  the  other  has  only  a  36%  chance  of  developing  the  condition.  This  is 
much  higher  than  the  rate  for  siblings,  who  have  a  6%  chance  of  developing  the 
condition  if  another  sibling  has  it,  suggesting  genotype  does  matter,  but  much  less  than 
one  would  expect  if  genes  were  the  only  story.  Looking  at  the  more  common  Type  n 
diabetes,  the  twins  in  the  Kaiser  Permanente  Women  Twins  Study  exhibited  a 
heritabality  of  53%  (Mayer  et  al.  1996).  Elevated  blood  pressure  also  has  both 
environmental  and  genetic  components.  Family  studies  and  twin  studies  suggest  that 
30%  of  blood  pressure  variance  is  due  to  genetic  factors  and  50%  is  due  to 
environmental  factors  (Corvol  et  al.  1997).  In  short,  ill  health  is  caused  by  a  number 
of  factors  acting  and  interacting  on  the  individual  and  their  genetic  material;  stress  is 
an  important  contributing  factor. 

2.2.2    Allostatic  Load 

McEwen  and  Stellar  (1993)  propose  the  concept  of  "allostatic  load"  to  capture 
the  negative  effects  which  reactions  to  negative  stress  can  have  on  the  organism:  organ 
system  breakdown,  compromised  immune  response,  elevated  Cortisol  and  insulin 
secretion,  and  eventually  disease.  High  "allostatic  load"  represents  the  "cumulative 
strain  on  the  body  produced  by  repeated  ups  and  downs  of  physiologic  response,  as 
well  as  by  the  elevated  activity  of  the  physiologic  systems  under  challenge"  (2094). 
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This  measure  encapsulates  the  cumulative  effects  of  stressful  experiences  on  a  variety 
of  health  outcomes  described  in  the  previous  sections. 

McEwen  (1998)  emphasizes  the  importance  of  measuring  accumulation  over 
time  when  he  describes  four  ways  in  which  the  body  may  experience  allostatic  load. 
First,  there  may  be  repeated,  frequent  stress  met  by  a  normal  response  which  results  in 
prolonged  exposure  to  stress  hormones.  In  other  words,  the  physiologic  response  is 
inactivated  once  the  danger  subsides  and  stress  hormones  return  to  their  normal  levels. 
Second,  there  may  be  repeated  exposure  to  the  same  type  of  stressor  without  the 
organism  adapting  and  perceiving  the  stressor  as  less  threatening.  Third,  the  stressor 
may  end,  but  the  stress  response  may  fail  to  shut  off  due  to  functional  impairment. 
Fourth,  some  of  the  allostatic  systems  may  fail,  causing  others  to  overcompensate. 

Seeman  et  al.  (1997)  operationalize  the  concept  of  allostatic  load  with  an  index 
covering  a  range  of  regulatory  systems  known  to  influence  disease  risks.  Further,  they 
show  (forthcoming)  that  high  allostatic  load  measures  for  people  with  no  signs  of 
cardiovascular  disorder,  myocardial  infarction,  stroke,  diabetes,  or  high  blood  pressure 
predict  mortality,  new  cardiovascular  events,  and  declines  in  cognitive  and  physical 
function  7.5  years  later." 

2.2.3    Positive  Experience  and  Optimal  Allostasis 

Just  as  negative  experience  may  harm  health,  positive  experiences  may  well 
boost  health.  These  positive  experiences  and  resources  might  include  positive  social 
relationships,  meaningful  work,  or  an  interesting  hobby.  While  the  literature  in  this 
area  is  thin,  it  suggests  that  positive  experience  has  two  physiological  effects.  Positive 
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experience  can  mitigate  the  catabolic  effects  of  negative  stress  by  dampening  the 
ensuing  physiological  reaction  and  by  promoting  faster  recovery  to  basal 
neurohormonal  levels.  In  addition,  positive  experiences  may  act  on  distinct 
physiological  pathways  promoting  anabolic  processes,  aside  from  producing  the 
opposite  reactions  to  negative  experiences.  In  contrast  to  the  catabolic  processes 
which  break  down  the  body's  resources  for  immediate  use,  anabolic  processes 
maintain  and  repair  the  body  to  increase  relaxation,  digestion  and  energy  storage,  and 
healing  processes  (Epel  et  al.  1998).  The  next  section  on  the  physiology  of  social 
support  discusses  this  in  more  depth. 

2.2.4    An  Example:  Social  Support 

Our  knowledge  of  the  physiological  pathways  of  experience  is  most  advanced 
in  the  area  of  social  support.  A  large  literature  describes  the  role  of  social  support  in 
exacerbating  or  ameliorating  the  effects  of  stressful  life  events  on  health  outcomes 
(e.g.,  Adler  and  Matthews  1994;  Cohen  1988;  Thoits  1995;  Lillard  and  Panis  1996; 
Stansfeld  et  al.  1997).  Some  studies  demonstrate  that  social  support  protects  health, 
but  most  do  not  isolate  the  physiological  pathways  involved.  As  Syme  states, 
"statistically,  this  is  one  of  the  strongest  areas  under  study.  What  isn't  clear  is  how  it 
works.  How  does  a  relationship  get  into  the  body  and  influence  biological  processes?" 
(Meade  1988) 

Seeman  and  McEwen  (1996)  answer  this  question  using  both  human  and 
animal  studies.  They  find  that  social  support  affects  morbidity  and  mortality  by 
altering  the  neuroendocrine  activity  associated  with  negative  health  outcomes. 
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According  to  their  research,  positive  social  support,  as  measured  by  one's  relatively 
high  status  within  the  society,  stable  social  orderings,  and  quality  social  relationships, 
affects  patterns  of  hypothalamic-pituitary-adrenal  and  sympathetic  nervous  system 
activation  in  two  ways.  First,  it  fosters  the  central  nervous  system's  cognitive 
appraisal  of  stimuli  as  non-stressful,  thus  decreasing  neuroendocrine  arousal.  Second, 
social  support  may  decrease  the  reactivity  of  the  physiological  response  and/or 
promote  faster  return  to  pre-activation  levels.  Social  isolation  or  subordinate  social 
status  can  act  along  the  same  pathway  but  in  the  opposite  direction,  increasing  HPA 
and  SNS  reactivity.  As  described  before,  increased  reactivity  can  damage  the 
hippocampus  resulting  in  further  harm  to  the  coping  mechanism,  and  contribute  to  a 
number  of  health  problems.  These  include  high  blood  pressure,  heart  rate,  and  serum 
lipids;  higher  allostatic  load;  and  eventually,  pathologies  including  heart  disease, 
hypertension,  diabetes,  and  dementia  (25).  Further,  animal  studies  show  that  personal 
defeat  alters  the  hippocampus  in  a  way  that  reinforces  a  subordinate  animal's  lower 
position  in  the  hierarchy,  which  may  introduce  them  to  additional  stressors  and  further 
increase  their  risk  of  illness.  It  is  plausible  that  such  a  vicious  cycle  may  also  hold  for 
humans  in  lower  status  positions. 

The  MacArthur  Study  of  Successful  Aging  also  provides  evidence  linking 
social  support  to  health  outcomes.  Higher  average  and  maximal  frequency  of 
emotional  support  for  men  is  strongly  associated  with  lower  levels  of  urinary  Cortisol, 
norepinephrine,  and  epinephrine,  three  measures  of  HPA  and  SNS  activity. 
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In  addition  to  evidence  that  positive  social  support  muffles  the  negative 
reactions  to  stress  and  speeds  its  deactivation,  researchers  find  it  has  separate  health- 
promoting  effects.  Uvnas-Moberg  (1998)  studies  the  neurohormonal  pathways 
activated  by  oxytocin,  a  peptide  known  to  be  produced  in  positive  social  interactions 
involving  touch  such  as  nursing,  massage,  and  sexual  release  (Agren  et  al.  1995, 
Uvnas-Moberg,  unpublished  data.  Carter  1992).  Oxytocin  is  produced  in  the 
hypothalamus  and  other  areas  of  the  CNS  and  released  into  circulation  from 
magnocellular  neurons  which  extend  down  to  the  posterior  pituitary.  Oxytocin  lowers 
SNS  activity,  elevates  vagal  nerve  tone,  and  promotes  anabolic  metabolism, 
relaxation,  and  behavioral  calm  which  helps  organ  systems  to  conserve  and  store 
energy  and  heal  wounds.  These  reactions  become  more  pronounced  after  chronic 
elevations.  When  an  oxytocin-antagonist  directed  against  the  uterine  receptor  is 
administered  with  the  oxytocin,  the  usual  effects  of  weight  gain  and  accelerated  wound 
healing  rates  are  countered.  However,  the  anti-stress  effects  of  lowered  blood  pressure 
and  Cortisol  levels  and  heightened  calm  cannot  be  blocked,  suggesting  that  oxytocin 
release  must  induce  secondary  health-promoting  mechanisms  such  as  opioids  and 
alpha2-adrenoceptors  (Petersson  et  al.  1996,  1998). 

During  breast  feeding,  somatosensory  stimulation  increases  maternal  oxytocin 
levels,  triggering  anti-stress  and  health-promoting  effects.  Breast-feeding  women 
experience  a  fall  in  blood  pressure  and  Cortisol  levels  and  an  increase  in  vagally- 
controlled  gastrointestinal  hormones  that  outlast  the  actual  feeding  session  (Amico 
1994;  Uvnas-Moberg  1996;  Nissen  et  al.  1996).  They  exhibit  lower  increases  in 
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damaging  Cortisol  in  response  to  physical  stress  when  compared  to  bottle-feeding 
women  (Altemus  et  al.  1995).  In  addition,  breast-feeding  women  experience 
temporary  changes  in  their  personality,  feeling  calmer  with  higher  basal  oxytocin 
levels  and  more  socially  interactive  with  higher  frequency  of  oxytocin  pulses  (Uvnas- 
Moberg  et  al.  1990;  Nissen  et  al.  1998).  If  circulating  oxytocin  levels  indirectly  reflect 
central  oxytocinergic  activity,  endogenous  oxytocin  may  actually  be  causing 
personality  changes  (Ryff  and  Singer  1998,  80).  These  personality  changes  may 
strengthen  social  bonds,  which  may  in  turn  lead  to  behaviors  that  lead  to  a  repeated 
release  of  oxytocin,  in  a  reinforcing  positive  cycle.  This  positive  experience  may  beget 
further  positive,  health-promoting  factors.  In  summary,  evidence  suggests  that  the 
positive  experience  of  nursing,  in  addition  to  mitigating  the  effects  of  stress,  actually 
promotes  well-being.  There  have  not  yet  been  studies  to  show  how  long-term 
oxytocin  release  contributes  to  immune  system  function  and  later  health  outcomes,  but 
the  evidence  described  suggests  this  is  a  promising  area  for  further  study. 

Studies  show  that  it  is  important  to  consider  the  environmental  context  to 
understand  the  physiological  reaction  to  a  potential  stressor.  For  example,  Cacioppo  et 
al.  (1998)  find  that  a  sample  of  women  who  care  for  dementia  patients  had  diminished 
cellular  immune  response  compared  to  matched  controls,  but  that  they  did  not  on 
average  display  different  immune  responses  to  or  recovery  from  brief  psychological 
changes  meant  to  simulate  the  hassles  and  stresses  of  daily  life.  Cacioppo  et  al.  did 
not  examine  whether  people  with  smaller  changes  in  response  shared  other  factors 
such  as  self-esteem  or  social  support  which  were  more  important  than  their  caregiving 
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status.  Goode  et  al.  (1998)  account  for  such  factors  when  they  study  the  effects  of 
caregiving  (also  for  dementia  patients).  They  find  that  the  interaction  of  the  change  in 
the  patient's  health  status  with  the  caregiver's  psycho-social  resources  (appraisal, 
responses,  and  social  support)  affects  the  physical  and  mental  health  outcomes  of  the 
caregiver.  In  other  words,  other  resources  influenced  how  much  of  a  stressor 
caregiving  posed  to  each  person. 

2.2.5    Emotions:  Cause  or  Correlate? 

The  physiological  effects  of  emotions  seem  to  be  an  important  part  of  the  link 
between  life  experience  and  health  outcomes.  Emotions  are  highly  subjective, 
prompted  by  a  combination  of  experiences  and  the  individual's  reactions  to  them. 
Numerous  studies  have  sought  to  link  negative  emotions  to  ill  health.  They  maintain 
that  repressed,  chronic,  or  prolonged  anger,  hostility,  worry,  anxiety,  and  fear  all  cause 
cascades  of  hormones  similar  to  those  caused  by  stress,  with  the  same  deleterious 
effects  on  health  (e.g.,  Fackelmann  1989).  Depression  also  causes  a  physiological 
reaction  similar  to  that  of  stress:  the  endocrine  system  remains  activated,  resulting  in 
elevated  levels  of  Cortisol.  Serotonin,  dopamine,  and  endorphin  levels  all  fall,  and 
with  them  the  brain's  ability  to  relieve  pain  and  provide  a  sense  of  wellbeing  (Duval  et 
al.  1999).  In  a  review  of  four  decades  of  studies  linking  emotions  to  health,  Friedman 
and  Booth-Kewley  find  a  strong  link  to  all  diseases  except  ulcers,  with  the  highest  risk 
coming  from  depression,  anxiety,  anger,  and  hostility. 

On  the  positive  side,  a  sense  of  humor  is  associated  with  less  suppression  of 
the  immune  system  (as  measured  by  s-IgA  in  the  saliva)  in  response  to  stressful 
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situations  (Martin  and  Dobbin  1988).  Similarly,  research  suggests  that  laughter 
reduces  stress  by  releasing  endorphins,  as  well  as  increasing  the  psychological  distance 
from  stress  and  enhancing  social  relations  (Keltner  and  Bonanno  1997;  Weisenberg  et 
al.  1995). 

The  bi-directional  links  between  the  immune  system  and  the  brain  mean  that 
activation  of  the  immune  system  can  also  affect  psychological  states.  Maier  and 
Watkins  (1998)  argue  that  symptoms  of  sickness  (such  as  increased  sleep,  and 
depressed  activity,  exploration,  social  interaction,  sexual  behavior,  and  mood)  are  not 
"produced  by  microbial  or  viral  infection  but  rather  are  defensive  responses  that 
evolved  long  before  medicine  to  control  the  infection  (86)."  According  to  them,  the 
challenged  immune  system  communicates  with  the  brain  which  in  turn  initiates 
sickness  symptoms  to  conserve  energy  needed  to  battle  infection  and  promote  tissue 
repair. 

These  studies  raise  the  important  point  that  emotions  can  cause,  correlate,  or  be 
caused  by  physiological  changes.  In  other  words,  it  would  be  false  to  assume  a  strictly 
one-way  causal  link  between  emotion  and  physiology. 

2.2.6    A  Tentative  Synthesis:  Optimal  Allostasis 

When  the  body  reacts  well  to  the  external  environment,  or  when  there  are 
positive  factors  to  mitigate  the  effects  of  negative  experiences,  there  may  well  be  less 
physiological  damage  and  resultant  poor  health.  Ryff  and  Singer  (1998,  70)  propose 
the  concept  of  optimal  allostasis  to  reflect  the  physiological  adaptation  to  both  positive 


27 


and  negative  aspects  of  the  environment.  They  define  optimal  allostasis  as  having  low 

profiles  on  the  indicators  of  negative  stress — 

the  cumulative,  long-term  pattern  of  resistance  to  catecholamine  depletion 
(SNS  activity),  rapid  return  of  Cortisol  levels  (HPA  axis  reactivity)  to  normal 
operating  range  following  stress  exposure,  and  maintenance  within  optimal 
operating  ranges  of  the  remaining  markers  (e.g.,  blood  pressure,  waist-hip 
ratio,  cholesterol) 

— as  well  as  certain  levels  of  positive  indicators.  Likely  positive  hormonal  markers 
include  B-endorphins,  leucine  and  methionine  enkaphalins,  dopamine,  opioid  peptides, 
and  oxytocin.  They  hypothesize  that  people  who  have  faced  adversity  are  able  to 
maintain  good  health  when  they  have  optimal  allostasis.  More  work  on  the  pathways 
of  negative  and  especially  positive  experiences  and  their  markers  will  help  improve  the 
operationalization  of  the  notion  of  optimal  allostasis. 

Having  described  physiological  mechanisms  that  link  positive  and  negative  life 
experiences  to  changes  in  physiology  and  eventually  health  status,  I  turn  to  the 
literature  that  shows  an  association  between  specific  experiences  and  levels  of  later 
morbidity  and  mortality.  Taken  together,  the  physiology  and  life  events  literatures 
suggest  that  a  causal  mechanism  operates  between  life  experience  and  health 
outcomes. 


28 


29 


•  Chapter  Three  • 

Literature  on  Life  Experiences  and 
Health  Outcomes 


Upon  this  gifted  age,  in  its  dark  hour, 

Rains  from  the  sky  a  meteoric  shower 

Of  facts  .  .  .  they  lie  unquestioned,  uncombined. 

Wisdom  enough  to  leach  us  of  our  ill 

Is  daily  spun;  but  there  exists  no  loom 

To  weave  it  into  fabric. 

(Three  Sonnets  in  Tetrameter,  Millay  1956,  697) 


A  vast  literature  documents  the  associations  between  specific  negative  life 
experiences  and  health  outcomes.  Biomedical  scientists,  economists,  sociologists, 
psychologists,  and  epidemiologists  have  all  described  factors  that  contribute  to 
morbidity,  mortality,  and  disability.  In  this  chapter,  I  describe  studies  dealing  with 
socioeconomic  status,  childhood,  work  history,  marital  and  family  life,  and  coping 
resources.  These  studies  constitute  valuable  building  blocks  for  my  work  because  they 
demonstrate  the  way  non-medical  factors  influence  health. 
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Evans  and  Stoddart  (1994)  construct  a  framework  of  the  social  and  individual 
determinants  of  health  in  which  the  social  environment,  the  physical  environment,  and 
genetic  endowment  filter  through  the  individual's  behavioral  and  biological  response 
to  affect  health  and  well-being.  Figure  2.1  reproduces  their  multifactorial  bio-psycho- 
social  framework,  which  underpins  my  analysis.  The  studies  summarized  in  the 
previous  chapter  explicate  the  physiological  mechanisms  linking  social  environment, 
physical  environment,  and  genetic  endowment  to  disease.  The  studies  I  review  in  this 
chapter  (and  my  subsequent  empirical  work)  demonstrate  the  association  between  the 
social  environment  and  health  status.^ 

While  the  studies  I  summarize  here  suggest  which  factors  increase  the 
probability  of  having  specific  health  outcomes,  they  typically  suffer  from  a  number  of 
flaws.  These  shortcomings  include  a  reliance  on  cross-sectional  data  and  a  focus  on 
narrow  domains  which  ignore  the  effects  of  cumulations  of  advantage  and  adversity  in 
multiple  domains  over  time.  Further,  the  studies  focus  on  series  of  variables 
disassociated  from  meaningful  combinations  which  represent  real,  not  average,  people. 

For  example,  Charlton  (1994)  speculates  that 

on  average,  a  person  at  a  higher  income  or  with  a  higher  occupational  status  has 
enjoyed  multiple  long-term  advantages  in,  for  instance,  intrauterine 
environment,  hygiene,  safety  at  home  and  at  work,  housing,  nutrition,  education, 
and  lifestyle,  compared  to  those  at  a  lower  point  on  the  social  scale.  It  is  this 
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cumulative  life  trajectory  that  is  suggested  as  the  explanatory  variable  for  health 
outcome. 

However,  none  of  the  studies  in  the  literature  examines  whether  these  factors  do  co- 
occur,  and  how,  in  tandem,  they  affect  health  status.  Work  to  date  has  not  been  able  to 
examine  what  the  cumulative  trajectory  (or  trajectories)  Charlton  refers  to  look  like, 
and  how  it  affects  health,  in  part  because  of  the  limitations  of  standard  regression 
techniques.  A  regression  cannot  confirm  or  reject  his  hypothesis,  because  it  posits  a 
singular,  average  trajectory  to  a  given  outcome.  In  addition,  it  does  not  look  at  how 
variables  come  together  to  comprise  a  person's  life  experience. 

In  this  section,  I  describe  a  number  of  studies  which  provide  snapshots  showing 
the  link  between  particular  types  of  life  circumstance  and  health  outcomes.  The  goal 
of  my  empirical  work  is  to  stack  these  pictures  on  top  of  one  another  and  side  by  side 
to  create  more  panoramic  and  dynamic  stories.  Then  I  can  test  the  effects  of  these 
stories  on  health  outcomes.  This  section  describes  what  some  of  those  snapshots  look 
like  at  various  points  in  the  life  cycle. 

3.1    Socioeconomic  Status 

One  of  the  most  striking  proofs  of  the  effect  of  life  experiences  on  health  status 

comes  from  the  class  and  health  literature.  This  literature  documents  that  such  factors 
as  education,  income,  ethnicity,  and  occupational  status  are  all  positively  associated 
with  health  outcomes  (e.g.,  Williams  1998;  Kubzansky  et  al.  1998;  Lantz  et  al.  1998; 
Brunner  1997;  Blane  1995;  Adler  et  al.  1993;  Feinstein  1993;  Williams  1990).  For 
example,  the  Whitehall  study  of  health  outcomes  among  British  civil  servants  finds  a 
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threefold  difference  in  mortality  between  individuals  holding  the  highest  and  lowest 
positions  in  the  civil  service  hierarchy  (Marmot  et  al.  1978,  1984).  Moreover,  the 
study  documents  a  gradient  in  the  susceptibility  to  most  diseases  at  every  rung  of  the 
bureaucratic  ladder,  not  just  between  the  lowest  and  the  highest  grades.  Material 
deprivation  cannot  explain  this  gradient.  None  of  the  civil  servants  could  be 
considered  economically  deprived  and  all  had  access  to  free  health  care  from  the 
National  Health  Service  (although  the  higher  status  workers  may  have  been  more 
adept  at  obtaining  quality  care)  (Marmot  1994).  Other  studies  of  Whitehall  data  show 
that  a  lower  position  in  the  occupational  hierarchy  is  associated  with  a  lower  sense  of 
control  over  one's  work,  lower  use  of  skills,  and  less  variety  on  the  job;  lower 
participation  in  social  networks  and  activities  and  fewer  social  supports;  and  less  sense 
of  personal  control  over  health  (Marmot  et  al.  1997;  North  et  al.  1993;  Rael  et  al. 
1995;  Stansfeld  et  al.  1998).  These  studies  point  out  that  lower  socio-economic  status 
in  later  life  correlates  with  poorer  health  outcomes.  However,  they  do  not  show  how 
the  factors  coalesce  to  describe  individual  lives,  or  how  they  link  to  earlier 
experiences. 

Some  studies  suggest  that  relative,  rather  than  absolute,  deprivation  may  also 
play  a  role  in  health  differences.  Looking  at  intra-country  variation  at  the  macro  level, 
Wilkinson  (1994)  argues  that  the  degree  of  income  inequality  drives  most  of  the 
differences  in  health  outcomes  in  the  developed  world.  Specifically,  he  finds  that 
differences  in  relative  income  within  a  society  are  more  important  in  predicting 
mortality  rates  in  the  developed  world  than  the  absolute  level  of  average  incomes  for 
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the  society  as  a  whole.  He  suggests  a  number  of  factors  may  underpin  this  finding, 
ranging  from  cognitive  processes  of  social  comparison  to  exposure  to  more  stress  with 
lower  social  support  and  worse  health  behaviors  for  the  people  at  the  bottom  of  the 
SES  hierarchy,  irrespective  of  actual  material  deprivation.  Assessing  these  claims  is 
beyond  the  scope  of  his  study."^  Deaton  (1999)  finds  no  evidence  for  such  a 
contemporaneous  effect  of  rising  income  inequality  on  mortality  rates  in  the  US  in  the 
1980s.  He  theorizes  that  inequality  may  increase  or  decrease  mortality  rates, 
depending  on  the  change  in  the  mix  of  high  status  and  low  status  individuals. 
Furthermore,  he  raises  the  question  of  what  lag  operates  between  the  experience  of 
subjective  inequality  and  a  subsequent  change  in  health  status. 

3.2  Childhood 

A  number  of  studies  document  the  impact  of  negative  events  in  childhood.  For 
example,  Felitti  et  al  (1998)  measured  the  effects  of  retrospectively  recalled  adverse 
childhood  experiences  (emotional,  physical,  or  sexual  abuse,  and  household 
dysfunction)  on  adult  health.  They  find  that  increased  exposure  to  such  factors  boosts 
the  odds  of  reporting  poor  health,  having  bad  mental  health,  and  engaging  in  a  number 
of  harmful  health  behaviors.  Repetti  et  al.  (1999)  examine  the  cascade  of 
physiological  damage  a  risky  family  can  launch.  Risky  families — characterized  by 
conflict,  anger,  and  aggression,  by  relationships  that  lack  warmth  and  support,  and  by 
over-regulation  or  under-regulation  of  children's  behavior  by  parents — increase 
vulnerability  to  physical  and  mental  morbidity  and  premature  mortality.  Repetti  et  al. 
document  a  large  literature  showing  how  aside  from  posing  an  immediate  threat  to 
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children,  family  environment  can  have  longer  term  effects  on  mental  and  physical 
health.  It  can  increase  physiological  reactivity  to  stressful  situations  confronted  after 
childhood,  reduce  the  child's  ability  to  create  and  maintain  social  support  and  coping 
skills,  and  increase  the  child's  vulnerability  to  behavioral  and  substance  abuse,  all  of 
which  increase  the  threat  of  ill  health. 

A  small  number  of  studies  show  that  adversity  in  childhood  is  a  risk  factor  for 
poor  outcomes,  but  certain  factors  can  attenuate  and  even  counter  that  risk.  Werner 
and  Smith  (1992)  find  that  lower  class  children  who  experience  severe  stress  in 
childbirth  on  average  experience  physical  and  psychological  impairment  but  that  this 
does  not  hold  for  upper  class  children.  Widdowson's  study  of  orphaned  children  in 
postwar  Germany  also  makes  this  point.  With  the  same  food  rations,  children  in  the 
Bienenhaus  orphanage,  under  the  control  of  the  stem  and  forbidding  Fraulein  Schwarz, 
gained  less  weight  and  grew  more  slowly  than  those  cared  for  in  the  Vogelnest 
orphanage  by  the  affectionate  Fraulein  Griin.  By  chance,  the  stem  Schwarz  replaced 
Griin  during  the  study  just  after  the  researchers  introduced  the  (planned)  experimental 
treatment  of  giving  extra  food  to  the  Vogelnest  children.  Despite  the  extra  food  at 
Vogelnest,  the  growth  rates  of  the  two  orphanages  reversed,  demonstrating  the 
importance  of  a  nurturant  environment  (Widdowson  1951). 

3.3    Employment  History 

A  number  of  studies  show  that  lack  of  control  in  the  workplace  is  associated 
with  physical  and  mental  morbidity  and  sickness  absence  (North  et  al.  1993;  Marmot 
et  al.  1997;  Syme  et  al.  1997;  Elsass  and  Veiga  1997;  Krause  et  al.  1997).  Stansfeld  et 
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al.  (1998)  report  that  high  demands  and  effort-reward  imbalance  affect  health  function. 
Link  et  al.  (1993)  find  that  occupational  direction,  control,  and  planning  (found  when 
the  "worker  is  in  a  position  to  negotiate,  organize,  direct,  supervise,  formulate 
practices,  or  make  final  decisions"  over  themselves  and  other  workers  (1353))  protects 
against  depression.  These  protective  job  characteristics  are  uncommon  among  lower 
socioeconomic  occupations.  Therefore  the  association  between  "low  control"  jobs  and 
depression  explains  part  of  the  previously  documented  link  between  SES  and 
depression.  Link  et  al.  test,  and  reject,  possible  reverse  causation  explanations  for 
their  findings,  whereby  either  depression  causes  people  to  take  lower  SES  jobs,  or  the 
same  factors  that  predispose  an  individual  to  depression  also  reduce  their 
competitiveness  for  high  SES  jobs. 

Weidner  et  al.  (1997)  find  that  employment  affects  men  and  women  differently. 
The  employed  women  in  their  study  reported  fewer  illnesses  and  had  lower  cholesterol 
levels  than  the  women  who  were  not  employed  outside  the  home.  However,  job 
characteristics  predicted  medical  symptoms  and  health  behaviors  in  men.  This 
suggests  that  changes  in  employment  may  have  different  effects  on  men  and  women 
that  may  be  due  to  distinct  physiological  processes  as  well  as  different  social  and 
economic  pressures  on  men  and  women.  Ali  and  Avison  (1997)  disaggregate  the  work 
experiences  of  married  and  single  women.  The  single  women  they  studied 
experienced  more  distress  when  they  left  jobs,  probably  due  to  increased  financial 
strain,  while  the  married  women  experienced  no  change. 
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Feme  et  al.  (1998)  examined  the  change  in  health  status  of  British  civil 
servants  in  a  particular  department  where  employment  security  was  threatened.  The 
difference  in  self-reported  morbidity  and  physiological  risk  factors  before  and  after  the 
job  insecurity  was  significant  compared  to  the  change  in  these  measures  experienced 
by  other  civil  servants  in  stable  departments.  The  changes  are  unlikely  to  be  due  to 
selection  effects  because  there  was  no  statistical  difference  in  the  measures  across 
departments  before  the  job  instability  was  introduced. 

The  negative  effects  of  unemployment  are  well  documented.  Cohen  et  al. 
(1998)  find  healthy  unemployed  people  have  increased  susceptibility  to  the  common 
cold.  One  of  the  only  person-centered  studies  in  the  literature  uses  canonical 
correlation  to  show  that  job  strain,  depression,  hostility,  anxiety,  and  social  isolation 
tend  to  cluster  in  certain  individuals  (Williams  et  al.  1997). 

3.4    Marital  and  Family  History 

Research  on  the  effects  of  marital  status  recognizes  that  married  people  have 
significantly  lower  mortality  rates  than  people  who  never  married  or  whose  marriages 
ended  due  to  divorce  or  death,  and  that  the  effect  is  more  pronounced  for  men  than  for 
women  (Mayne  et  al.  1997).  It  is  unclear,  however,  why  this  pattern  holds.  It  could  be 
due  to  health-promoting  effects  such  as  reducing  stress,  promoting  social  integration, 
providing  care-giving  in  times  of  ill  health,  and/or  encouraging  healthy  behaviors. 
There  could  also  be  a  positive  selection  effect  whereby  healthier  people  are  more 
likely  to  marry  in  the  first  place,  and/or  a  negative  selection  whereby  unhealthy  men 
more  actively  seek  out  marriage  partners  (Goldman  1993;  Liilard  and  Panis  1996). 
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Longitudinal  data  on  a  range  of  facets  of  subjects'  health,  personality,  health-related 
behaviors,  and  quality  of  marital  relationship  would  be  needed  to  disentangle  the 
connection. 

Finally,  Ryan  et  al.  (1997)  find  that  women  who  live  with  a  household  member 
who  abuses  alcohol  are  more  likely  to  perceive  themselves  as  less  healthy  and  to  feel 
depressed. 

3.5    Coping  Resources 

There  are  a  number  of  studies  that  suggest  that  how  individuals  interpret,  cope 
with,  and  react  to  life  events  influence  health.  These  are  consistent  with  the 
physiology  literature,  which  emphasizes  the  role  of  the  central  nervous  system  in 
initiating  and  mediating  the  response  to  stress.  Psychological  resources  can  influence 
whether  people  build  healthy  environments,  and  how  they  react  to  the  inevitable 
pitfalls  of  life.  Of  course,  life  circumstances  can  also,  in  turn,  affect  how  individuals 
appraise  their  circumstances.  In  addition  to  psychological  resources,  individuals  can 
draw  on  social  supports  when  coping  with  stressors. 

Taylor  et  al.  (in  press)  find  that  psychological  beliefs  such  as  optimism, 
personal  control,  and  a  sense  of  meaning  which  are  known  to  preserve  mental  health 
also  protect  physical  health.  While  they  do  not  isolate  the  mechanisms  that  link 
psychological  approach  to  health  outcomes,  they  raise  a  number  of  plausible 
connections.  First,  positive  beliefs  might  alter  emotional  states,  which  could  affect 
physiological  and  thus  disease  processes.  Second,  positive  beliefs  may  boost  health  by 
promoting  better  health  behaviors.  Third,  positive  emotional  states  may  allow  people 
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to  maintain  a  larger  social  support  network,  which  may  mitigate  the  effects  of  stress. 
Finally,  these  psychological  beliefs  may  encourage  proactive  coping  strategies  which 
avoid  or  reduce  stressful  experience. 

Thoits  (1994)  also  points  out  the  importance  of  viewing  individuals  as  actively 
making  and  shaping  their  lives  rather  than  responding  to  situational  stress.  She  cites 
previous  studies  which  fail  to  show  strong  effects  of  stressful  life  events  on 
psychological  well-being,  and  proposes  that  this  may  be  due  to  the  need  to  consider 
how  individuals  marshal  coping  resources  including  self  esteem,  a  sense  of  control, 
and  social  support.  Thoits  describes  individuals  as  psychological  activists,  who  can 
avoid  negative  circumstances,  address  the  root  causes,  or  extricate  themselves  from 
such  situations.  Empirically,  she  finds  support  for  this  conjecture.  Trying  to  solve  a 
love/marriage  problem,  whether  or  not  the  efforts  succeed,  promotes  psychological 
health,  while  the  outcomes  of  problem-solving  attempts  in  the  work  domain  affect 
mental  health.  Furthermore,  she  shows  that  mastery  and  self-esteem  reduce  the 
chances  of  being  in  these  two  types  of  stressful  situations. 

Werner  and  Smith's  longitudinal  study  of  all  children  bom  on  the  island  of 
Kauai  in  1955  also  points  to  a  positive  effect  of  personality  and  coping  style  on  mental 
health.  About  one-third  of  the  high-risk  children  studied  (so  designated  because  they 
had  experienced  harmful  combinations  of  chronic  parental  poverty,  perinatal  stress, 
and  discordant  family  settings)  overcame  these  early  life  stresses.  Werner  and  Smith 
(1982,  1992)  describe  the  resilient  youths  as  those  who  "had  a  more  internal  locus  of 
control,  a  more  positive  self-concept,  and  a  more  nurturant,  responsible,  and 
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achievement-oriented  attitude  toward  life"  than  peers  who  developed  problems 
(Werner  and  Smith  1982,  154).  The  resilient  children  had  developed  a  "sense  of 
coherence"  and  could  better  draw  on  social  support.  These  children  did  not  merely 
react  differently  to  challenge  but  actively  restructured  their  environments  to  avoid 
stressful  experience. 

Antonovsky  (1979)  reports  similar  findings  on  the  importance  of  personality 
outlook.  He  suggests  that  the  most  important  explanation  of  why  some  people  who 
survived  the  concentration  camps  were  later  healthy  mentally  and  physically  is  their 
sense  of  coherence.  Korotkov  (1998,  62)  summarizes  subsequent  studies  testing 
whether  sense  of  coherence  predicts  mental  and  physical  health  prospectively  and 
concludes  that  it  probably  predicts  positive  health,  but  not  negative  health. 
Antonovsky  defines  this  sense  of  coherence  as: 

[a]  global  orientation  that  expresses  the  extent  to  which  one  has  a  pervasive, 
enduring  though  dynamic,  feeling  of  confidence  that  one's  internal  and  external 
environments  are  predictable  and  that  there  is  a  high  probability  that  things  will 
work  out  as  well  as  can  reasonably  be  expected  (10). 
People  with  high  sense  of  coherence  tend  to  manage  stressors  better,  and  to  cope  better 
with  insoluble  problems.  Antonovsky  emphasizes  that  sense  of  control  does  not  imply 
the  person  actually  has  control.  Rather,  the  person  perceives  that  things  are  in  control 
and  are  manageable.  Again,  there  is  little  explanation  for  how  such  a  personality 
develops. 


40 


In  addition  to  personality  resources,  a  large  literature  describes  the  stress- 
moderating  role  of  social  support.  Because  I  described  some  of  these  in  the  previous 
chapter,  I  will  only  treat  this  literature  briefly  here.  Thoits  (1995,  64)  reviews  studies 
and  meta-analyses  in  the  psychosocial  literature  (Berkman  1984;  Cohen  and  Wills 
1985;  House  et  al.  1988;  Kessler  and  McLeod  1985)  and  summarizes  three  findings. 
First,  social  integration  is  positively  associated  with  physical  and  mental  health,  but  it 
does  not  buffer  the  effects  of  chronic  or  severe  stressors.  Second,  perceived  emotional 
support  (the  belief  that  support  is  available  from  significant  others)  is  also  associated 
with  physical  and  mental  health  but,  unlike  the  case  with  social  integration,  usually 
buffers  the  negative  health  consequences  of  adverse  circumstances.  Third,  the  most 
"efficient"  measure  of  social  support  is  the  presence  of  a  confidant,  which  significantly 
mitigates  the  effects  of  stressors  on  mental  and  physical  health  outcomes.  However, 
she  also  summarizes  studies  which  suggest  that  the  size,  structure,  and  types  of  social 
networks  may  also  play  a  role. 

3.6    Summary  and  Limitations 

Substantial  evidence  supports  a  causal  link  between  individuals'  experience  in 
life  (and  their  approach  to  these  experiences)  and  their  health  status.  However,  the 
effects  of  co-occuring  factors  are  not  well  understood.  As  Blane  (1995,  904)  states, 
"advantages  and  disadvantages  tend  to  cluster  cross-sectionally  and  accumulate 
longitudinally."  However,  most  of  the  studies  which  focus  on  the  links  between 
experience  and  health  document  how  one  factor  (usually  negative)  affects  health  at  one 
point  in  time.  This  cross-sectional,  point-in-time  approach  is  taken  in  part  to  make  the 
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task  manageable.  One  researcher  describes  the  person-environment-ecosystem 
combination  as  an  "untidy  tangle"  (Levi  in  Keita  and  Sauters  1992). 

Life  experiences  cannot  be  viewed  in  narrow  cross-section  when  explaining 
eventual  health  outcomes.  If  experience  shapes  outcomes,  positive  and  negative 
experiences  in  multiple  domains,  over  time  matter.  These  experiences  occur  in  a 
variety  of  domains  including  parental  socioeconomic  status,  educational  attainment, 
labor  history,  marital  and  social  relationships,  and  hobbies  and  pursuits.  The  lives  of 
most  people  are  riddled  with  complexities  that  researchers  must  account  for  in  order  to 
understand  the  origins  of  their  health  outcomes. 
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•  Chapter  Four  • 

A  Person-Centered  Approach  and 

Antecedents 


Capturing  the  complexity  of  human  experience  and  the  multifactorial  origins 
of  illness  requires  a  departure  from  traditionally  accepted  statistical  tools.  In  this 
chapter,  I  first  describe  Mishler's  criticism  of  variable-centered  approaches.  I  then 
describe  three  innovative  person-centered  methodologies.  Abbott's  optimal  matching 
method  adapts  DNA  sequencing  techniques  in  the  natural  sciences  to  examine  life 
histories,  but  does  not  usefully  transfer  to  the  multidimensional  life  histories  I 
examine.  Ragin  applies  Boolean  algebra  to  summarize  complex  case  histories  in 
Qualitative  Comparative  Analysis  (1987).  Building  on  Ragin 's  approach,  Singer  et  al. 
(1998a)  capture  more  diversity  of  individual  experience  and  introduce  statistical  tests 
of  significance.  1  report  three  studies  that  demonstrate  the  usefulness  of  their  person- 
centered  methodology.  Person-centered  methodology  is  well-suited  to  the  task  of 
summarizing  peoples'  life  histories  in  terms  of  co-occuring  and  substitutable 
conditions,  and  the  impact  of  these  factors  on  health.  Further,  the  Boolean  algebra  of 
logic  and  set  theory,  an  essential  feature  of  this  methodology,  captures  the  variation  of 
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real  people 's  experiences  rather  than  average  ejfects  of  variables,  and  allows  multiple 
pathways  to  a  given  outcome. 

4.1    The  Need  for  a  Person-Centered  Approach 

Mishler  (1996)  persuasively  argues  for  a  Kuhnian  shift  (Kuhn  1962)  from 

variable-based  to  case-based  research  in  the  social  sciences.  Traditional  variable- 
based  methods  use  individual  (or  case)  data  to  develop  models  that  characterize  the 
average  of  these  individual  patterns,  and,  consequently,  may  not  accurately  describe 
any  of  the  individuals  studied.  Even  when  models  control  for  multiple  domains  over 
time,  regressions  still  can  only  answer  the  question  of  the  average  effect  of  each  of  the 
explanatory  variables  holding  constant  the  rest  (or,  in  more  technical  jargon,  a 
regression  models  the  expected  outcome  conditional  on  the  vector  of  independent 
variables,  or  E(Y|X).  In  effect,  the  estimated  regression  equation  represents  a  model  of 
the  average  case,  which  may  not  be  the  same  as  any  of  the  actual  cases  unless  the 
researcher  saturates  the  model  with  numerous  interactions. 

This  averaging  is  particularly  problematic  when  studying  the  effects  of  life 
history  on  health  outcomes.  As  discussed,  a  small  fraction  of  people  incurs  most 
health  care  expenditures.  For  example,  more  than  60%  of  Medicare's  payments  for 
elderly  beneficiaries  in  1995  were  spent  on  10%  of  enrollees.  Just  under  half  of 
elderly  beneficiaries  together  accounted  for  a  total  of  97%  of  Medicare's  spending  for 
elderly  beneficiaries,  and  similar  patterns  hold  for  disabled  Medicare  beneficiaries 
(HCFA  1998,  30-31).  As  I  show  later,  the  8%  of  women  whom  I  classify  as  unhealthy 
account  for  a  disproportionate  47%  of  the  days  all  of  the  women  spent  in  bed  due  to 
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illness  in  the  preceding  year.  Meanwhile,  the  5.8%  of  the  women  I  consider  healthy 
only  utilize  1.4%  of  the  bed  days.  As  a  consequence  of  these  utilization  patterns, 
studying  the  factors  in  the  lives  of  these  "extreme"  groups  should  be  more  promising 
in  illuminating  targeted  strategies  to  reduce  the  personal  and  social  costs  of  illness  than 
looking  for  average  effects. 

Mishler  points  out  that  regressions  compute  the  conditional  average  function 
for  the  group  which  may  not  pass  through  any  of  the  individual  functions  it  attempts  to 
describe.  Sidman  explains  how  the  variable-based  approach  obscures  the  individual: 
[A]  mean  curve  may  approximate  .  .  .  any  one  of  a  large  number  of  other  forms 
[of  individual  curves.  In  fact,  .  .  .]  the  mean  curve  cannot  be  of  the  same  form 
as  the  individual  curves  except  under  special  conditions.  Furthermore,  given  a 
particular  mean  curve,  the  form  of  the  individual  curves  is  not  uniquely 
specified.  It  appears  then,  that  when  different  groups  of  subjects  are  used  to 
obtain  the  points  determining  a  functional  relation,  the  mean  curve  does  not 
provide  the  information  necessary  to  make  statements  concerning  the  function 
for  the  individual  (Sidman  1952,  268  in  Mishler  1996,  77). 
Most  research  using  variable-centered  approaches  (nearly  all  of  the  health  outcomes 
research)  ignores  this  problem,  mistakenly  inferring  back  to  the  individual  level  from 
models  which  report  the  average  of  a  group  of  individuals'  patterns,  engaging  in  what 
Galtung  (1967,  45)  calls  "the  fallacy  of  the  wrong  level."  This  fallacy  will  be  more 
notable  the  higher  the  degree  of  heterogeneity  among  the  individual  functions  (i.e., 
when  there  are  more  "outliers"). 
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Mishler  explains  how  variable-based  methods  assume  that: 
[A]  mean  score  for  a  sample  of  cases  represents  the  ideal  or  typical  [case].  The 
mean  is  reified,  treated  as  if  it  is  the  ideal  [individual]  that  would  have  been 
available  for  study  in  the  best  of  all  possible  worlds — if  it  were  not  for  all  the 
messiness  of  inter-  and  intraindividual  variation  resulting  from  a  host  of 
uncontrolled  and  unknown  sources.  This  is  a  rather  remarkable  inversion  of 
reality  and  abstraction.  The  mean  that  does  not  represent  any  single  individual 
is  conceptually  redefined  as  the  real  reality,  and  individuals'  actual  scores 
become  the  abstractions  (Mishler  1996,  78). 

A  small  number  of  methodologists  share  Mishler' s  goal  of  shifting  from 
conventional  variable-centered  research  to  case-based  research  in  which  the  person, 
culture,  organization,  or  institution — rather  than  the  variable — represents  the  unit  of 
study  and  analysis.  Case-based  inquiries  investigate  "patterns  of  data  for  relevant 
operating  factors"  (Magnusson  1998,  52),  based  on  the  belief  that  "[a]  total,  dynamic, 
complex  process  cannot  be  understood  by  summing  the  results  of  studies  on  single 
aspects,  taken  out  and  studied  in  isolation  from  other,  simultaneously  operating 
factors.  The  totality  has  properties  that  cannot  be  derived  from  the  investigation  of 
one  variable  after  the  other.  [.  .  .]  The  totality  is  more  than  the  sum  of  the  parts" 
(Magnusson  1998,  36).  Unlike  vanable-centered  approaches,  person-centered 
approaches  recognize  that  the  impact  of  a  condition  on  an  individual  often  depends  on 
the  specific  constellation  of  factors  also  present  in  the  individual.  In  other  words. 
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case-centered  data  patterns,  rather  than  variables,  often  distinguish  individual 
outcomes. 

The  challenge  for  person-centered  approaches  lies  in  adapting  traditionally 
qualitative  research  techniques  designed  to  study  small  samples  to  the  task  of  studying 
large  samples.  I  describe  three  such  methods  below. 

4.2    Optimal  Matching 

One  of  the  earliest  contributions  to  this  emerging  field  comes  from  Abbott 

(1986- 1992b),  who  uses  the  natural  sciences'  method  of  optimal  matching  to  conduct 

research  on  individual  and  social  histories  while  retaining  individuals  as  the  analytic 

unit  in  large-sample  studies.  Conceptually,  optimal  matching  entails  first  expressing 

the  history  of  each  individual  case  in  terms  of  a  sequential  list  of  events.  Next,  the 

researcher  defines  and  calculates  the  "minimal  distance"  between  two  sequences, 

called  the  Levenshtein  distance.  This  "optimal"  measure  of  sequence  resemblance 

reports  the  number  of  changes  (substitutions,  insertions,  or  deletions)  required  to 

transform  one  sequence  into  another  (the  analyst  must  attribute  specific  costs  to  each 

substitution,  insertion,  or  deletion).  The  researcher  then  compares  each  sequence  (i.e., 

each  case's  history)  with  every  other  sequence  (using  computer  programs  for  large  data 

sets),  to  obtain  measures  of  resemblance  between  sequences.  The  researcher  can  then 

analyze  the  resemblance  scores  further,  or  test  hypotheses  that  suggest  why  particular 

cases  are  similar  or  dissimilar. 

A  simple  example  will  help  to  illustrate  the  optimal  matching  method.  Assume 

a  professor  administers  three  examinations  to  six  students  and  grades  the  tests  with 
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one  of  three  grades  (A,  B,  or  C).  Here,  the  sequence  is  simply  each  student's  scores 
presented  in  the  same  order  (by  test  number).  We  can  imagine  that  the  six  sequences  of 
test  scores  look  like  this: 


Table  4.1  Optimal  Matching  Example 


Test  Number 

Student 

1 

2 

3 

F 

C 

B 

A 

G 

C 

C 

C 

H 

A 

A 

A 

I 

C 

B 

A 

J 

B 

B 

B 

K 

A 

B 

A 

Students  F  and  I  share  the  same  sequence;  their  resemblance  score  is  thus  0.  To 
calculate  other  resemblance  scores,  the  researcher  must  first  decide,  based  on 
theoretical  considerations,  how  to  score  differences.  For  example,  the  researcher 
might  give  more  weight  to  a  change  from  a  C  to  a  B  than  to  a  change  from  a  B  to  an  A. 
For  simplicity,  consider  scoring  each  change  of  a  single  letter  grade  as  one  point.  With 
this  scoring  algorithm,  students  F  and  I  differ  from  student  G  on  the  second  test  (a 
difference  of  one  grade)  and  on  the  third  test  (a  difference  of  two  grades),  making  the 
resemblance  score  between  Students  F  and  G  and  between  Students  I  and  G  equal  to  3. 
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Students  H  and  J  also  have  a  resemblance  score  of  3  (their  test  scores  differ  on  all 
three  tests  by  one  grade).  A  6x6  upper  triangular  matrix  would  report  the  entire  set  of 
resemblance  scores. 

Optimal  matching  has  been  successfully  used  on  single  life  domains  such  as 
musicians'  career  paths  (Abbott  and  Hrycak  1990)  and  dance  sequences  (Abbott  and 
Forrest  1986).  It  would  not,  however,  work  well  with  my  research  question,  which 
examines  the  effects  of  multiple  domains  on  health  (e.g.,  childhood,  work,  community 
participation)  (Singer  et  al.  1998a).  The  difficulty  of  scoring  resemblance  differences 
between  individuals  across  multiple  domains  becomes  evident  when  I  consider  only 
two  domains,  plans  to  pursue  a  college  degree  at  age  17/18  and  high  school  rank. 
Suppose  I  were  to  compare  a  woman  who  planned  to  go  to  college  and  had  an  80 
percentile  high  school  rank  with  another  who  did  not  plan  to  go  to  college  and  had  a 
20  percentile  high  school  rank.  Simply  to  produce  this  single  resemblance  score 
would  entail  either  developing  a  two-dimensional  measure  of  difference,  or 
establishing  a  conversion  to  some  common  metric  so  as  to  be  able  to  add  together 
changes  on  these  two  different  scales.  Replicating  this  process  for  all  values  of  each 
and  every  variable  in  my  analysis  would  require  a  demanding  level  of  knowledge 
about  the  marginal  substitutability  among  the  values.  This  would  be  impossible  to  do 
without  first  examining  the  data  in  detail,  and  even  then  would  not  be  straightforward. 
To  avoid  the  challenge  of  having  to  create  a  multidimensional  metric  or  having  to 
force  commensurability  onto  disparate  scales  to  create  a  one-dimensional  metric,  1 
therefore  turn  to  Boolean-based  approaches. 
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4.3    Qualitative  Comparative  Analysis 

Ragin's  Qualitative  Comparative  Analysis  (QCA)  applies  a  case-oriented 

method  to  a  large  number  of  cases  using  Boolean  logic  (Ragin  and  Drass  1984;  Ragin 
1987,  1993;  Weitzman  and  Miles  1995).  It  also  allows  multiple  or  conjunctural 
causation,  emphasizing  that  several  different  causal  combinations  can  lead  to  the  same 
outcome.  The  approach  groups  together  cases  that  share  a  particular  outcome  and  then 
searches  for  the  presence  of  different  patterns  of  causal  factors  among  the  different 
outcome  groups. 

In  practice,  QCA  begins  by  coding  the  outcome  and  the  m  explanatory 
variables  as  dichotomous  categorical  variables.  Next,  the  researcher  constructs  a 
"truth  table"  where  each  line  represents  a  different  combination  of  values  the 
dependent  and  independent  variables  take  in  the  data.  2"^  combinations  can  occur  in 
principle,  although  in  practice  usually  only  a  small  number  of  these  possible 
combinations  occur  in  the  data  set.  The  third  step  involves  what  Ragin  refers  to  as 
selecting  the  "prime  implicants,"  or  eliminating  superfluous  causal  conditions.  When 
two  cases  have  the  same  combination  of  values  for  the  independent  variables  except 
for  one  variable,  yet  both  combinations  "produce"  the  same  outcome,  then  this 
variable  is  considered  logically  irrelevant  and  deleted.  For  example,  if  cases  with 
conditions  A+B+C  and  A+B  all  have  outcome  1,  then  QCA  considers  C  unnecessary 
and  deletes  it  from  the  model.  QCA  repeats  this  step  of  Boolean  minimization  until  it 
has  deleted  all  logically  inconsistent  conditions.  The  remaining  combinations  of 
conditions  then  represent  the  combinations  associated  with  the  given  outcome. 


50 


4.4    Person-Centered  Method 

Singer  and  colleagues  have  developed  a  different  application  of  Boolean 

algebra  to  the  task  of  facilitating  the  discovery  of  regularities  in  large  groups  of  life 

histories,  which  I  refer  to  as  Person-Centered  Method  (PCM).  Like  Ragin,  they 

reject  the  apparent  "forced-choice"  between  variable-centered,  quantitative, 

nomothetic  alternatives  on  the  one  hand,  and  person-centered,  idiographic, 

frequently  qualitative  alternatives  on  the  other.  [Their]  aim  is  to  retain  the 

person  as  the  unit  of  analysis,  but  [to]  do  so  in  the  context  of  nomothetic 

inquiry,  where  the  central  question  is  how  multiple  lives  are  similar  and 

different  (Singer  et  al.  1998a,  6). 

Using  complex  strings  of  Boolean  statements,  they  generate  a  number  of  different 

clusters  of  shared  characteristics,  or  pathways,  to  a  given  outcome.  To  do  so,  they 

triangulate  between  qualitative  and  quantitative  approaches,  inductive  and  deductive 

reasoning.  First,  they  construct  highly  detailed  individual  case  histories,  or 

biographies,  for  a  few  randomly  selected  respondents  from  each  outcome  category 

using  the  person's  entire  data  record.  Each  biography  constructs  a  story  of  how  the 

individual's  life  has  unfolded,  and  is  used  to  help  reduce  the  list  of  variables  to  a 

manageable  number  of  theoretically  relevant  factors.  Attention  is  paid  to  how 

variables  co-occur  for  each  of  the  given  cases  (people)  in  this  stage  of  exploratory  data 

analysis. 

Guided  both  by  previous  empirical  work  and  their  theoretical  principles,  they 
use  the  AND  operator  and  the  OR  operator  to  generate  clusters  of  characteristics 
shared  by  people  in  a  particular  outcome  group.  Using  AND  statements  implies  a 
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cumulative  effect  of  the  variables  being  linked  (perhaps  a  person  gets  breast  cancer 
who  "has  a  genetic  predisposition"  AND  "eats  fatty  foods"  AND  "had  childbirth  after 
a  certain  age")  or  that  they  co-occur  (for  example,  a  motorcycle  can  be  described  as 
"having  only  two  wheels"  AND  "having  a  motor").  Using  OR  statements  implies  that 
the  characteristics  represent  substitutable  conditions.  For  example,  if  an  outcome  is 
having  sunburn,  the  factors  might  be  described  by  Boolean  operators  as  "high  sun 
exposure"  OR  { {"sensitivity  to  sun  from  medications"  OR  "fair  coloring"} AND  "any 
exposure"}.  This  example  demonstrates  how  simple  Boolean  operators  can 
parsimoniously  describe  variation  and  allow  for  different  pathways  to  a  given 
outcome. 

PCM  improves  upon  QCA  in  three  ways.  First,  whereas  Ragin  uses  QCA  after 
gaining  familiarity  with  the  data,  Singer  and  colleagues  use  Boolean  statements  both  to 
explore  the  data  and  to  test  theories.  Second,  unlike  Ragin,  Singer  et  al.  do  not  aim  to 
reduce  the  Boolean  statements  to  their  prime  implicants.  Instead,  they  seek  to  uncover 
the  heterogeneity  of  experiences  that  lead  to  a  given  outcome,  and  to  measure  the 
extent  of  this  diversity.  For  example,  if  I  find  that  people  who  went  to  college  and 
people  who  both  went  to  college  and  had  parental  encouragement  for  college  were 
more  likely  to  be  healthy,  following  Ragin's  strategy,  I  would  say  that  going  to  college 
is  the  only  important  "cause,"  while  parental  encouragement  is  redundant.  In  contrast, 
an  interpretation  consistent  with  Singer's  approach  may  be  that  both  of  these  pathways 
lead  to  the  outcome  of  good  health. 
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Third,  Ragin  focuses  on  the  different  combinations  of  variables  in  the  sample 
and  their  output  values,  rather  than  the  actual  frequency  of  such  combinations  (Ragin 
1987,  121).  Conversely,  Singer  and  colleagues  consider  the  frequency  of  occurrence 
of  each  Boolean  phrase  among  the  different  outcome  groups.  This  allows  them  to 
construct  statistical  tests  of  significance  comparing  the  prevalence  of  each  combination 
of  conditions  across  outcome  groups. 

PCM  requires  labor-intensive  analysis  driven  by  both  theoretical  underpinnings 
and  empirical  data  patterns.  This  raises  the  question  of  whether  the  work  could  be 
executed  with  an  automated  methodology  such  as  Classification  and  Regression  Trees 
(CART)  (Breiman  et  al.  1984),  which  could  generate  output  trees  to  maximize  the 
ability  to  predict  membership  in  particular  outcome  groups.  However,  CART  requires 
a  substantial  amount  of  scientific  judgment.  To  use  CART,  the  researcher  must  decide 
performance  criteria  for  the  overall  model  and  splitting  rules  for  allowable  pathways. 
Without  significant  data  exploration,  which  PCM  facilitates,  setting  these  rules  would 
prove  difficult  and,  as  a  result,  findings  may  be  uninterpretable  without  further  work. 
For  example,  Levy  et  al.  (1981)  apply  CART  to  neurological  assessments  of  comatose 
patients  to  predict  subsequent  outcomes.  They  find  that  the  numerically  best 
predictive  trees  were  rarely  neurologically  interpretable.  Rather,  they  inspect  over 
twenty  nearly  optimal  trees,  and  based  on  scientific  judgment,  choose  a  prognostic  tree 
with  interpretable  pathways.  This  underscores  the  need  for  initial  data  exploration, 
using  a  combination  of  mind  and  machine,  and  extensive  scientific  judgment,  when 
developing  and  testing  quantitative  models  of  complex  phenomenon. 
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PCM  meets  the  aims  of  my  study  better  than  traditional  variable-centered 
approaches  for  three  reasons.  PCM  can  model  a  group  of  heterogeneous  individual 
cases,  measure  the  effects  of  cumulation  of  conditions,  and  allow  substitution  of 
different  factors.  As  discussed  at  the  start  of  this  chapter,  regressions  and  means  report 
the  average  pattern  that  holds  for  a  group  of  individuals,  which  is  not  necessarily  the 
same  as  the  pattern  for  any  of  the  individuals.  Averaging  patterns  when  looking  at 
population  health  is  particularly  problematic  because,  as  I  show,  utilization  patterns 
differ  so  much  by  health  status. 

In  addition,  looking  at  the  effects  of  each  variable  holding  the  others  constant 
does  not  make  sense  for  my  research  because  I  expect  cumulation  over  time  and  across 
experiential  domains  to  play  a  strong  role,  and  I  could  not  measure  the  effects  of 
constellations  of  conditions  (i.e.,  cumulation)  using  standard  techniques.  Garmezy's 
work  (1993)  underscores  the  importance  of  cumulation  of  adversity,  showing  that 
cumulative  childhood  stress  elevates  the  risk  of  childhood  psychiatric  disorders  in  a 
non-linear  fashion.  I  hypothesize  that  cumulative  adversity  and  advantage  will  affect 
health  outcomes,  and  PCM  allows  me  to  test  this  hypothesis. 

A  regression  analogue  to  looking  at  cumulation  would  be  to  conduct  a  test  of 
joint  significance.  Such  a  test  would  get  at  issues  of  cumulation,  but  would  not  allow 
me  to  model  the  substitutabilitv  I  believe  exists  among  different  adversities  and  among 
different  advantages.  Though  certain  experiences  may  be  fundamentally  different  in 
kind,  they  may  produce  similar  effects.  For  some  people,  early  childhood  experience 
will  represent  adversity;  for  others,  a  bad  marriage,  or  poor  working  conditions  will 
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subject  them  to  adverse  circumstances.  PCM  can  account  for  substitutable  conditions. 
In  addition,  allowing  substitutability  allows  me  to  develop  parsimonious  models.  As  I 
describe  in  Chapter  Eight,  the  life  history  information  of  the  respondents  I  study  shows 
a  high  degree  of  variation  when  I  examine  individual  histories  (for  example,  there  are 
135  distinct  combinations  of  the  values  that  48  key  variables  take  for  159  healthy 
women).  Treating  certain  conditions  as  substitutable  facilitates  grouping  together 
people  with  similar  types  of  experience  and  balances  the  need  to  capture  this  variation 
with  the  need  to  develop  parsimonious  models. 

4.4.1    Studies  Using  the  Person-Centered  Method 

In  this  section  I  describe  three  studies  which  inform  my  methodological 
approach  by  isolating  factors  that  promote  good  outcomes  for  at-risk  people.  The  first 
rules  out  the  possibility  that  life  events  over  a  short  period  of  time  have  an  immediate, 
direct  effect  on  physical  and  mental  health  outcomes  for  elderly  women.  Instead,  it 
highlights  the  need  to  include  information  about  adversities  and  advantages  over  the 
life  course  to  predict  later  health.  The  next  two  studies  apply  Singer  et  al.'s  Person- 
Centered  Methodology  to  synthesize  life  course  data  across  domains  over  time  into 
parsimonious  models  of  pathways  to  good  outcomes.  One  examines  the  factors  that 
contribute  to  psychological  resilience  for  middle-aged  women,  and  the  other  factors 
that  promote  behavioral  resilience  for  at-risk  children.  These  studies  demonstrate  that 
the  Person  Centered  Method  offers  a  way  to  analyze  life  course  information  for  large 
numbers  of  people  while  still  retaining  a  focus  on  the  lives  of  individuals. 
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4.4.1.1   Mental  and  Physical  Resilience  in  Elderly  Women 

Ryff  et  al.  (1998)  conduct  a  short-term  longitudinal  inquiry  of  301  elderly 
women  (average  age  70)  going  through  a  major  life  transition,  namely  relocating  to  an 
apartment  or  retirement  community.  The  study  tracks  the  mental  and  physical  health 
of  these  women  first  before  they  move  and  then  another  three  times  over  the  next  15 
months. 

The  women's  health  status  is  classified  over  the  roughly  two-year  period. 
Mental  health  is  assessed  with  six  scales  of  psychological  wellbeing  and  physical 
health  with  chronic  conditions,  physical  symptoms,  and  recent  falls.  Respondents 
were  classified  as  resilient  (39%)  if  they  maintained  high  levels  of  physical  or  mental 
health  across  time,  or  have  shown  improvement  or  recovery  in  either  physical  or 
mental  health,  or  both.  Thirty-five  percent  of  the  women  were  classified  as  vulnerable 
because  they  showed  decline  on  either  mental  or  physical  health  over  time.  The 
remaining  26%  of  the  women  were  considered  to  have  mixed  health  histories.  Their 
mental  health  profiles  fluctuated  or  their  physical  or  mental  health  profiles  remained 
stable  at  medium/low. 

In  addition  to  answering  questions  about  the  relocation,  respondents  reported 
recent  life  events  such  as  changes  in  marital  status,  household  composition,  or  income; 
deaths  of  family  or  friends:  illness  or  injuries  of  self  or  significant  others;  and  job 
changes.  These  1,485  events  were  collapsed  into  three  categories:  positive  (33%  of 
the  total  number  of  events;  e.g.,  births,  promotions,  celebrations),  negative  (61%  of 
events;  e.g.,  deaths,  health  events,  difficulties  in  relationships),  or  neutral  (6%  of 
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events;  e.g.,  starting  or  stopping  a  job;  someone  moving  in  or  out  of  respondent's 
home).  On  average,  respondents  reported  nine  events  had  occurred  over  the  roughly 
two  years  of  data  collection,  demonstrating  that  life  challenges  cumulate  in  later  life. 
Interestingly,  when  the  life  event  distribution  information  was  overlaid  onto  the  health 
profile  distribution  data,  there  was  no  pattern  linking,  for  example,  resilience  (defined 
as  good  or  improving  health)  to  a  high  number  of  positive  life  events,  or  vulnerability 
(declining  health)  to  a  high  number  of  negative  events.  This  shows  that  adversities 
and  positive  events  do  not  predict  short-term  changes  in  health  status.  To  account  for 
positive  outcomes,  the  investigators  had  to  turn  instead  to  retrospective  information 
and  protective  factors  such  as  the  use  of  interpretive  mechanisms  and  coping.  This 
study  underscores  the  need  for  longitudinal  data  to  capture  the  factors  most  important 
to  health  outcomes.  It  also  demonstrates  the  usefulness  of  conducting  person-centered 
studies  of  protective  and  risk  factors  when  predicting  health  outcomes. 

4.4.1.2   Pathways  to  Psychological  Resilience  for  Women  in  Midlife 

My  study  most  closely  resembles  Singer  et  al.'s  (1998a)  study  of  midlife 
psychological  resilience  in  women.  Their  study  examines  the  life  histories  of  women 
who  had  experienced  major  depression  earlier  in  life  but  had  regained  positive  mental 
health,  and  focuses  on  the  way  cumulation  of  adversity  across  multiple  domains  over 
time  has  negative  consequences  on  mental  health,  while  cumulative  advantage  has 
positive  consequences.  To  capture  this  cumulation,  they  use  the  Boolean-logic-based, 
person-centered  methodology  described  above  to  measure  clusters  of  adversity  and 
advantages  occurring  in  multiple  domains  (work,  family,  health,  starting  resources) 
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over  time.  Unlike  variable-centered  techniques  which  report  only  average  experience, 
this  innovative  methodology  models  the  variation  inherent  in  real  cases  and 
distinguishes  different  routes  to  a  given  outcome- 
Singer  et  al.  isolate  four  types  of  life  histories  (called  pathways)  which  are 
associated  with  psychological  resilience  for  168  middle-aged  women  in  the  Wisconsin 
Longitudinal  Survey.  The  first  pathway  involved  the  presence  of  advantage  without 
significant  adversity.  The  second  pathway  combined  significant  childhood  and  adult 
adversity,  including  growing  up  with  an  alcoholic  in  the  home,  with  advantages  in  the 
interpersonal  and/or  occupational  spheres  and  positive  self-comparisons  with  others. 
Resilient  women  who  followed  the  third  pathway  experienced  various  forms  of  family 
and  employment  adversity  in  adulthood,  but  had  important  strengths  and  resources 
from  their  childhood  years,  including  having  parents  with  at  least  a  high  school 
education  and  no  alcoholism,  and  having  had  high  IQ  and  high  school  grades,  which 
promoted  their  recovery.  The  fourth  pathway  was  characterized  by  considerable 
adversity  in  life  that  was  overcome  by  positive  ways  of  framing  and  interpreting  life 
difficulties.  These  pathways  point  out  combinations  of  factors  which  increase  the  risk 
for  depression,  suggesting  which  women  are  at  risk  and  what  areas  of  their  lives  could 
be  effectively  targeted  for  medical  and  social  interventions. 

The  study  then  examines  whether  the  four  life  histories  occur  with  statistically 
higher  frequency  among  the  resilient  women  than  among  depressed,  vulnerable,  and 
mentally  healthy  women  in  the  sample,  using  Bonferroni  t-statistics.  After  accounting 
for  starting  abilities  (IQ  and  high  school  grades)  and  the  number  and  timing  of  acute 
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life  events,  the  proportions  of  resilient  women  described  by  the  first  and  third 
pathways  are  both  statistically  distinguishable  from  the  proportions  of  depressed  and 
mentally  healthy  women  described  by  the  same  pathways.  The  second  pathway  occurs 
among  the  resilient  women  with  a  statistically  distinct  prevalence  from  the  other  three 
mental  health  groups;  but  the  third  pathway  occurs  with  statistically  similar  frequency 
among  all  the  mental  health  groups.  Part  of  the  explanation  for  this  mixed  evidence 
may  lie  in  having  only  done  the  time-consuming  analysis  for  the  resilient  group.  The 
list  of  core  variables  might  be  refined  after  delineating  the  pathways  associated  with 
women  characterized  as  healthy,  vulnerable,  and  depressed.  Nonetheless,  the  finding 
that  most  of  the  resilient  women's  life  histories  are  unique  compared  to  those  of  other 
mental  health  groups  is  important.  Further,  the  researchers  were  able  to  explain  why 
the  resilient  women  succumbed  to  depression  and  how  they  recovered  from  it. 

4.4.1.3   Life  Histories  of  At-Risk  Children  with  Good  Behavioral  Outcomes 

Zhao  et  al.  (forthcoming)  use  the  life  history  methodology  to  explain  how  some 
at-risk  children  (those  bom  to  teenage  mothers)  were  able  to  obtain  good  behavioral 
outcomes.  They  study  748  children  aged  five  or  six  who  were  bom  between  1980  and 
1984  in  the  Child  Supplement  to  the  National  Longitudinal  Survey  of  Youth.  Resilient 
children  were  those  who  scored  in  the  bottom  quartile  on  the  Behavioral  Problem 
Index  (10%  of  the  children  of  teenage  mothers,  numbering  78),  while  vulnerable 
children  scored  in  the  top  quartile  (26%  of  the  children).  Zhao  et  al.  identified  three 
types  of  life  history,  or  pathways,  experienced  by  the  resilient  children.  The  first  group 
of  children  experienced  high  levels  of  emotional  support  from  both  parents,  a  father  in 
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the  home  who  had  stable,  although  low-paying  employment,  and  a  mother  who  stayed 
at  home.  The  second  pathway  is  characterized  by  the  father's  presence  in  early 
childhood,  social  support,  and  good  mother-child  interactions.  The  resilient  children 
characterized  by  the  last  pathway  shared  the  following  negatives:  they  had  low  but 
stable  paternal  resources  (i.e.,  the  father  was  never  in  the  home)  or  they  had 
experienced  marital  dissolution.  However,  both  parents  were  closely  involved  with 
them,  and  the  mothers  had  access  to  informal  support  networks.  These  three  pathways 
occurred  with  significantly  higher  frequencies  among  the  resilient  children  than  among 
the  vulnerable  population. 

This  study  demonstrates  a  successful  application  of  the  person-centered 
Boolean  methodology  to  the  area  of  children's  mental  health.  It  provides  evidence  that 
life  histories  can  offer  invaluable  insights  into  which  specific  combinations  of 
protective  and  risk  factors  over  the  life  course  are  likely  to  result  in  particular 
behavioral  outcomes,  and  suggests  important  areas  for  interventions  to  improve  those 
outcomes. 

4.5  Summary 

The  preceding  studies  underscore  the  importance  of  accounting  for  a  range  of 
factors  which  occur  in  people's  lives  over  time,  which  is  difficult  to  do  with  traditional 
regression  methods.  Ryff  et  al.  (1998)  show  that  the  recent  occurrence  of  negative  and 
positive  life  events  alone  cannot  predict  the  health  trajectories  of  elderly  women. 
Information  about  the  women's  protective  and  risk  factors  over  their  life  courses  is 
needed  to  characterize  the  origins  of  resilience.  The  other  two  studies  employ  the 
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Person-Centered  Methodology  to  retain  a  focus  on  the  person,  while  accounting  for 
both  protective  and  risk  factors  that  cumulate  over  the  life  course  and  affect  health 
outcomes.  Singer  et  al.  are  able  to  characterize  four  different  combinations  of  factors 
shared  by  women  who  recover  from  depression.  Three  of  the  four  groupings  (or 
pathways)  are  statistically  more  prevalent  among  the  resilient  women  than  among 
other  mental  health  groups.  Zhao  et  al.  demonstrate  that  there  are  different 
combinations  of  factors  which  promote  behavioral  resilience  in  a  high-risk  population 
of  children  and  that  these  co-occurring  factors  occur  more  frequently  than  they  do 
among  the  children  with  behavioral  problems.  Moreover,  by  identifying  key 
constellations  of  factors,  these  studies  assist  those  seeking  to  target  at-risk  people  and 
make  appropriate  and  effective  interventions. 
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•  Chapter  Five  • 

Research  Plan  and  Hypotheses 


This  chapter  begins  the  empirical  part  of  my  analysis.  I  describe  my 
objectives,  and  hypotheses,  and  provide  an  overx'iew  of  my  approach. 

5.1  Study  Objectives 

The  objective  of  this  study  is  to  isolate  those  combinations  of  psycho-social 

factors  in  multiple  domains  over  the  course  of  a  life  which  promote  excellent  health 
outcomes  and  those  which,  in  contrast,  promote  poor  health  outcomes.  Isolating  the 
impact  of  psycho-social  factors  will  underscore  that  the  determinants  of  ill  health  are 
broader  than  a  model  focusing  on  purely  medical  factors  would  suggest.  In  addition, 
these  broader  determinants  will  reveal  areas  for  health-promoting  public  policies.  To 
do  so,  I  investigate  the  life  histories  of  people  who  lie  at  both  extremes  of  the  health 
status  continuum — the  very  healthy  and  the  very  ill.  I  examine  these  extremes  for  two 
reasons.  First,  the  effects  of  life  histories  should  be  easier  to  discern  at  the  extremes.  I 
later  test  whether  the  patterns  I  identify  in  these  groups  hold  in  the  middle  of  the  health 
status  distribution.  Second,  whether  these  patterns  hold  in  the  middle  or  not,  the 
patterns  at  the  extremes  are  important  to  study  in  their  own  right,  as  a  small  percentage 
of  the  population  at  the  lower  end  of  the  health  spectrum  accounts  for  the  bulk  of 
medical  expenditures.  In  the  Wisconsin  Longitudinal  Survey,  for  example,  the  5.9% 
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of  males  whom  I  classify  as  unhealthy  account  for  a  disproportionate  40.9%  of  all  the 
bed  days  the  men  spent  at  home  while  the  5.4%  of  males  I  classify  as  healthy  account 
for  only  1.8%  of  the  men's  total  bed  days.  For  the  reasons  discussed  above,  the 
person-centered  method  is  the  most  appropriate  methodology  to  answer  my  research 
question. 

5.2  Testable  Hypotheses 

This  study  tests  the  following  hypotheses: 

Hypothesis  One:  The  pathways  to  healthy  outcomes  will  be  distinguishable  from 

the  pathways  to  unhealthy  ones.  Zhao  et  al.  (forthcoming)  find  significant  differences 

between  the  incidence  of  pathways  of  behaviorally  resilient  and  vulnerable  children. 

In  addition,  the  pathways  to  recovery  from  mental  illness  in  Singer  et  al.  (1998a) 

demonstrate  some  degree  of  distinctiveness  from  those  followed  by  people  in  other 

mental  health  groups.  Based  on  the  literatures  I  summarize  in  Chapters  Two  and 

Three,  I  expect  that  the  healthy  people  are  more  likely  to  have  lives  characterized  by 

cumulative  advantage  relative  to  adversity  than  the  unhealthy.  In  other  words,  I 

hypothesize  that  cumulative  adversity  increases  the  chances  of  being  unhealthy,  while 

cumulative  advantage  boosts  the  odds  of  being  healthy. 

Hypothesis  Two:  The  magnitude  of  the  difference  in  incidence  of  these  pathways 
among  the  healthy  and  unhealthy  will  be  larger  when  I  use  composite  definitions 
which  reflect  positive  and  negative  health  than  when  I  use  more  traditional  self- 
reported  health  measures.  When  asked  to  rate  their  health  on  a  five-point  scale,  most 


63 


people  (89%  in  my  middle-aged,  mainly  white  sample)  rate  their  health  as  good  or 
excellent.  While  the  smaller  percentage  of  people  who  rate  their  health  as  very  poor, 
poor,  or  fair  may  be  revealing  important  information  about  having  bad  underlying 
health  status,  I  hypothesize  that  there  is  more  considerable  heterogeneity  in  health 
status  among  people  who  report  good  or  excellent  health.  Furthermore,  I  believe  that 
those  philosophers  including  Aristotle,  John  Stuart  Mill,  Bertrand  Russell,  and  Robert 
Nozick,  and  scholars,  especially  Ryff  and  Singer  (1998)  and  Ickovics  and  Park  (1998) 
correctly  stress  that  the  highest  form  of  health  represents  much  more  than  an  absence 
of  illness.  In  addition,  excellent  health  should  also  reflect  high  mental  and  physical 
function.  As  a  result,  I  will  classify  people  with  outstanding  health  if  they  both  lack 
symptoms  and  disability  and,  on  the  positive  side,  enjoy  positive  well-being.  I 
hypothesize  that  the  life  histories  that  characterize  this  end  of  the  health  continuum, 
namely  outstanding  health,  will  differ  significantly  in  prevalence  from  those  histories 
which  occur  among  people  occupying  the  opposite  end  of  the  health  continuum, 
namely  poor  health.  I  hypothesize  further  that  when  I  use  more  conventional  self- 
reported  measures  of  health  to  test  the  pathways,  I  will  find  less  distinguishability.  I 
expect  less  sharp  differentiation  because  of  the  greater  mixing  of  different  gradations 
of  health  outcome  using  the  self-reported  measure  than  a  measure  which  focuses  more 
on  the  extremes  of  excellent  and  poor  health. 

Hypothesis  Three:  Males  will  follow  pathways  distinct  from  those  of  females.  The 

reasons  for  this  are  varied.  First,  the  incidence  of  reported  illnesses  and  complaints 
and  mortality  differs  by  sex.  Second,  preliminary  evidence  suggests  factors  such  as 
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social  support  may  have  a  differential  impact  on  men  and  women.  Seeman  et  al.'s 
(1997)  measure  of  physiological  system  impairment,  called  allostatic  load,  is  higher 
for  men  with  low  quality  social  relations  than  those  with  high  quality  relations; 
surprisingly,  the  reverse  holds  for  women,  with  women  having  higher  quality  relations 
tending  to  have  higher  allostatic  load  scores  than  women  with  lower  quality  relations. 
However,  Ryff  et  al.  (forthcoming)  find  that  higher  quality  spousal  relations  is 
associated  with  higher  self-reported  health  for  both  men  and  women  in  the  MIDUS 
(Midlife  in  the  United  States)  study.  Using  WLS  data  on  relationships  and  biological 
markers  collected  from  a  sub-sample  of  respondents,  they  find  a  similar  link  between 
relationship  assessments  and  self-reported  measures  of  health  for  both  sexes,  although 
the  men  as  a  group  rate  relationship  quality  lower  than  the  women.  The  more  notable 
gender  difference  they  find  is  that  men's  relationship  quality  ratings  more  consistently 
link  to  allostatic  load  scores  (a  measure  of  physiological  wear  and  tear)  than  women's 
in  the  expected  direction  (i.e.,  better  relationship  quality  would  correlate  with  lower 
load).  Over  half  of  men  with  poor  relationships  had  high  allostatic  load,  and  none  had 
low  load.  However,  70%  of  women  with  poor  relationship  quality  had  low,  not  high, 
allostatic  load  and  none  had  high  load.  According  to  the  authors,  a  potential 
explanation  for  this  gender  difference  might  be  that  women  may  be  more  likely  to 
disengage  emotionally  than  men  when  in  unsatisfying  relationships.  Neither  Zhao  et 
al.  (forthcoming)  nor  Singer  et  al.  (1998a)  examine  whether  men  and  women  follow 
different  pathways  to  positive  outcomes. 
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Hypothesis  Four:  Among  the  pathways  to  healthy  outcomes,  there  will  be  at  least 
one  in  which  individuals  are  able  to  withstand  cumulative  adversity  and  maintain 
health.  Antonovsky  (1979)  calls  for  a  shift  from  a  pathogenic  model  studying  the 
origins  of  illness  to  a  "salutogenic"  model  identifying  the  determinants  of  good  health. 
Both  Zhao  et  al.  (forthcoming)  and  Singer  et  al.  (1998a)  find  psychologically  resilient 
individuals  who  withstand  adverse  circumstances.  Finding  the  protective  factors  that 
promote  both  physical  and  mental  resilience  when  faced  with  adversity  represents 
invaluable  information  for  policy  makers,  health  care  providers,  and  individuals. 
Identifying  and  emphasizing  resilience  carries  two  main  advantages.  First,  it  resists 
the  inclination  to  view  adverse  circumstances  as  determinant  of  ill  health.  Second  it 
raises  the  possibility  of  promoting  resilience  in  situations  where  adversities  are 
unavoidable.  Based  on  the  literature  described  in  Chapters  Two  and  Three,  I  expect 
the  protective  factors  to  include  the  following:  educational  attainment,  parental 
socioeconomic  status,  social  participation,  social  support,  and  coping  mechanisms. 

5.3  Roadmap  of  This  Analysis 

I  break  my  analysis  into  the  following  nine  steps:  (1)  explore  the  data  set  and 

determine  the  extent  and  nature  of  sample  selection  problems;  (2)  operationalize  a 
proxy  for  underlying  health  status  and  form  four  groups:  healthy  women,  unhealthy 
women,  healthy  men,  and  unhealthy  men;  (3)  construct  narrative  histories  for  a  sub- 
sample  of  cases  from  each  of  the  four  groups;  (4)  identify  commonalities  among  the 
life  histories  of  men  and  women  in  the  healthy  and  unhealthy  groups;  (5)  create 
response  vectors  based  on  the  shared  variables  which  categorize  each  person  in  each 
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group;  (6)  generate  aggregates  of  histories  representing  distinct  pathways  which 
subsets  of  each  outcome  group  follow;  (7)  test  the  distinctiveness  of  the  pathways  in 
each  of  the  four  outcome  groups;  (8)  repeat  steps  2  through  7  for  other  measures  of 
health  status;  and  (9)  examine  factors  that  promote  resilience. 
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•  Chapter  Six  • 

Data  Set  and  Sample 


In  this  chapter,  I  describe  the  data  set  I  use  and  how  its  coverage  affects  my 
analysis.  This  data  set  provides  an  excellent  opportunity  to  track  the  effects  of 
unfolding  experiential  profiles  on  subsequent  health  outcomes.  I  expect  shortcomings 
in  coverage  to  make  my  findings  understate  the  effects  of  experience. 

6.1  Data  Set 

The  data  source  I  use  is  the  Wisconsin  Longitudinal  Study  (WLS),  which 
tracks  a  random  sample  of  10,317  men  and  women  who  graduated  from  Wisconsin 
high  schools  in  1957.  Survey  data  were  collected  from  these  respondents  and  their 
parents  in  1957,  1964,  1975,  and  1992/93.  Dunng  1992  and  1993,  telephone 
interviews  were  conducted  with  8,020  of  the  1975  respondents  (89.8%  of  the  living 
respondents),  6,535  of  whom  (81%  of  the  telephone  respondents)  also  participated  in  a 
mail  survey  (Hauser  et  al.  1994).  These  surveys  were  supplemented  with  parents'  state 
tax  information,  surveys  of  a  sibling  and  a  friend,  respondents'  school  records,  and 
employer  and  industry  characteristics.  The  WLS  reports  information  on  the 
respondents'  family  background,  starting  resources,  academic  abilities,  youthful 
aspirations,  social  suppoit,  social  comparisons,  education,  employment  experiences, 
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family  events,  and  physical  and  mental  health.  This  data  set  is  publicly  available  on 
the  World  Wide  Web  (http://dpls.dacc.wisc.edu/WLS/wlsarch.htm). 

The  WLS  cohort  of  men  and  women,  bom  predominantly  in  1939,  precedes  by 
about  a  decade  the  bulk  of  the  Baby  Boom  generation  that  continues  to  tax  social 
institutions  and  resources  at  each  stage  of  life.  In  addition,  the  WLS  is  also  the  first  of 
the  large,  longitudinal  studies  of  American  adolescents,  and  it  thus  provides  the  first 
large-scale  opportunity  to  study  the  ways  advantage  and  adversity  over  the  life  course 
affect  health  status. 

Overall,  the  data  collected  are  comprehensive;  however,  there  are  four  major 
limitations  for  my  study,  aside  from  the  ever  present  possibility  of  recall  bias.  First, 
the  sample  is  not  totally  representative  of  the  national  population  m  the  same  age 
group.  The  sample  is  predominantly  white  (mainly  of  German,  British,  Polish,  and 
Czechoslovakian  origin),  and  was  drawn  entirely  from  the  roughly  75%  of  Wisconsin 
youth  graduating  from  high  school  in  1957  (Hauser  et  al.  1994).  While  the  exclusion 
of  minorities  and  people  who  did  not  finish  high  school  is  regrettable,  the  survey 
results  still  hold  valuable  clues  to  the  health  determinants  of  a  large  portion  of 
Americans.  Among  American  women  and  men  aged  50  to  54  in  1990  and  1991, 
roughly  66%  are  whites  of  non-Hispanic  background  who  completed  at  least  12  years 
of  schooling  (Kominski  and  Adams  1992,  cited  in  Hauser  et  al.  1994).^ 

Second,  1  am  "recasting"  the  data  set  to  answer  questions  about  life  histories 
and  health  outcomes,  when  it  was  originally  constructed  to  track  life  histories  and 
educational  and  occupational  aspirations  and  achievements.  (Elder  and  colleagues 
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(1993)  discuss  the  issue  of  recasting  archival  data  to  fit  later  research  questions.)  As  a 
result,  there  are  no  questions  about  factors  such  as  physical  and  sexual  abuse,  which 
are  known  to  affect  health  outcomes  profoundly:  Further,  there  is  no  information 
asking  the  respondents  for  their  own  appraisal  of  the  presence  or  severity  of  stressors, 
information  that  is  regarded  as  critical  to  understanding  how  each  individual 
formulates  the  meaning  of  an  event  (Leventhal  et  al.  1998;  Lazarus  and  Folkman 
1984).  In  addition,  there  is  little  data  to  assess  when  a  seemingly  negative  event  might 
have  actually  ended  a  stressful  situation  (Emmons  et  al.  1998;  Wheaton  1990).  While 
subject  to  recall  biases,  this  information  on  salience  would  capture  some  of  the 
subjectivity  of  experience. 

In  addition,  little  information  on  health  status  was  collected  before  the  1992 
survey,  precluding  a  more  dynamic  view  of  health  determination.  As  a  consequence,  I 
do  not  include  variables  in  my  model,  such  as  income,  which  would  be  expected  to 
exhibit  strong  two-way  causation,  or  endogeneity.  For  example,  a  low  status,  low- 
paying  job  may  be  stressful  and  contribute  to  ill  health,  thus  worsening  health,  but  bad 
health  may  also  limit  the  ability  to  work  while  also  increasing  medical  expenditures, 
thus  reducing  income.  /• 

The  third  problem  lies  in  excluding  respondents  who  died  before  the  1992/93 
health  survey,  thereby  truncating  the  negative  tail  of  my  health  distribution.  This 
mortality  truncation  is  larger  for  the  males:  246  or  4.6%  of  the  5,325  women  who 
began  the  survey  died;  357  men  or  7.2%  of  the  4,992  in  the  initial  survey  died  and  can 
thus  not  be  fully  analyzed.  Knowing  the  characteristics  of  the  sample  truncated 
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through  mortality  is  important  to  identifying  the  direction  of  bias  in  my  findings. 
Furthermore  it  is  suggestive  of  the  bias  on  other  health  outcomes  research,  which 
invariably  (and  unavoidably)  omits  people  who  died  before  the  surveys  were 
administered. 

To  understand  how  important  that  truncation  is,  I  investigate  whether  the 
people  that  died  after  the  first  WLS  survey  was  administered  in  1957  differed 
significantly  from  those  who  are  healthy  and  unhealthy.  As  expected,  those  who  died 
before  1992/93  on  average  had  lives  filled  with  lower  status,  more  adversity,  and  less 
advantage  compared  to  the  people  I  classify  as  healthy.  Among  the  women,  those  who 
died  appear  to  be  quite  similar  in  early  adulthood  to  those  who  were  later  unhealthy. 
For  the  men,  however,  those  who  subsequently  died  actually  had  slightly  better  early 
resources  than  those  later  classified  as  unhealthy. 

To  examine  how  the  pre-adult  profiles  of  those  who  died  and  those  who  later 
became  ill  differ,  I  begin  with  the  full  WLS  sample  of  5,325  females  and  4,992  males. 
Excluding  those  with  missing  information  on  any  of  the  childhood  advantage  variables 
and,  for  those  still  alive,  on  variables  used  to  define  ill  health,  the  sample  decreases  to 
4,681  women  and  4.349  men.  1  then  compare  the  respondents'  answers  to  questions  in 
1957  which  reflect  their  childhood  advantage  and  adversity  to  see  if  those  who  later 
died  differed  from  those  who  lived  but  were  in  ill  health  in  1992. 

Starting  with  the  women,  258  are  in  ill  health  in  1992  (using  my  preferred 
measure  of  ill  health,  discussed  below)  and  216  are  dead.  Those  who  died  and  those 
who  became  unhealthy  shared  mostly  similar  profiles  at  age  17/18,  with  the  deceased 
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having  slightly  less  advantage.  The  two  groups  of  women  had  statistically  similar 
average  family  income  and  IQ  and  reported  that  their  friends  planned  to  continue  their 
education  after  high  school,  that  they  themselves  planned  to  continue  their  education, 
that  their  families  wanted  them  to  go  to  college,  and  that  they  had  a  two-parent  family 
in  similar  proportions. 

The  only  significant  differences  between  the  unhealthy  and  dead  women  were 
in  high  school  rank  and  outstanding  teacher  evaluations,  and  these  were  not  sizable 
differences.  Fewer  women  who  died  had  class  rank  in  the  top  quarter  compared  to  the 
women  in  ill  health  in  1992  (34%  versus  27%,  10%  significance  level),  and  fewer 
women  who  died  were  rated  as  outstanding  by  a  teacher  (9%  versus  15%,  5% 
significance  level).  However,  when  I  examined  the  educational  attainment  of  the  two 
groups,  there  was  no  difference  in  the  share  of  each  group  that  went  on  for  one  or  more 
years  of  education  after  high  school  (although  I  could  not  include  15  dead  women 
without  information  about  educational  attainment). 

Like  the  women,  the  154  men  in  ill  health  and  the  31 1  men  who  died  also 
shared  largely  similar  adolescent  profiles.  Average  IQ  and  high  school  grades  were 
statistically  indistinguishable.  The  proportions  who  reported  that  their  friends  wanted 
to  continue  education  after  high  school,  that  they  wanted  to  continue  their  education 
after  high  school,  that  a  teacher  evaluated  the  respondent  as  outstanding,  and  whether 
the  respondent's  family  was  intact  during  high  school  were  all  statistically  similar. 

Unlike  the  women,  the  small  differences  in  pre-adult  experience  for  the  men 
seem  to  favor  those  who  died  over  those  who  became  unhealthy.  There  were  small 
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statistical  differences  in  income  and  whether  the  respondents  reported  their  parents 
wanted  them  to  continue  their  education  after  high  school.  The  average  family  income 
of  the  unhealthy  males  was  $5,239  while  that  of  the  dead  males  was  $5,976  (this 
difference  is  significant  at  the  10%  level).  Similarly,  the  dead  males  had  fared  better 
than  the  unhealthy  males  on  parental  support  for  continuing  on  to  college  after  high 
school:  52%  of  unhealthy  males  reported  parental  support,  compared  with  a  higher 
63%  of  dead  males  (5%  level).  However,  there  was  no  difference  in  the  percentage  of 
men  who  actually  completed  more  than  a  year  of  education  after  high  school 
(excluding  16  dead  men  without  information  on  educational  outcome). 

I  also  compared  answers  to  the  1975  survey  for  the  unhealthy  and  dead.  Not  all 
of  the  deceased  and  unhealthy  who  answered  the  1957  survey  (and  were  in  the  sample 
of  4,681  women  and  4,349  men  used  in  this  section  of  the  analysis)  responded  to  the 
1975  survey.  The  number  of  deceased  women  fell  from  216  to  146  and  the  number  of 
unhealthy  fell  from  258  to  230.  For  the  men,  the  number  of  deceased  fell  from  31 1  to 
185  and  the  number  of  unhealthy  fell  from  154  to  130.  I  found  no  statistically 
significant  differences  in  social  contact,  voting,  club  participation,  and  job 
characteristics  for  either  males  or  females.  The  only  statistically  significant  difference 
came  with  the  status  of  the  males'  1975  job,  with  the  dead  having  higher  status  jobs 
than  the  unhealthy  (average  SEI  of  497  versus  424).  To  examine  the  source  of  this 
difference,  I  break  the  SEI  scores  into  quarters.  Notably,  the  dead  men  were  more 
likely  to  hold  a  1975  job  in  the  highest  SEI  quartile  than  the  unhealthy  men  (28% 
versus  16%),  and  less  likely  to  hold  a  job  in  the  lowest  quartile  (22%  versus  32%). 
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This  is  consistent  with  higher  status  men  facing  elevated  risks  for  heart  disease.  Since 
men  are  more  hkely  than  women  to  die  from  suicide,  homicide,  and  accidents  (Hoyert 
et  al.  1999),  another  explanation  could  be  that  higher  status  men  were  more  likely  than 
lower  status  men  to  be  killed  by  these  causes.^ 

In  summary,  the  differences  betw  een  the  unhealthy  and  the  dead  appear  to  have 
been  marginal,  with  the  women  who  died  having  slightly  lower  levels  of  childhood 
advantage  than  the  unhealthy.  The  reverse  holds  for  the  men.  with  the  dead  males 
ha\  ing  experienced  higher  levels  of  advantage  than  the  unhealthy  men.  Unfortunately, 
the  survey  only  reports  the  causes  of  death  for  14%  of  the  sample,  so  it  is  not  possible 
to  see  if  men  with  certain  causes  of  death  are  more  likely  to  have  had  more 
advantageous  lives  than  men  with  other  causes  of  death.  The  survey  reports  the  year 
of  death  for  a  higher  percentage  of  the  deceased  (64%  of  deceased  females  and  55%  of 
deceased  males),  but  does  not  provide  enough  coverage  to  enable  further  analysis. 
Without  detailed  information  about  cause  and  time  of  death,  it  is  difficult  to  know 
what  dnves  these  small  differences  in  experiential  profiles  between  the  unhealthy  and 
the  dead.  The  WLS  is  collecting  such  information,  which  would  allow  researchers  to 
explore  the  association  between  specific  life  profiles  and  causes  of  and  ages  at  death. 
Until  this  information  is  available,  these  findings  suggest  that  truncating  the  dead  from 
samples  understates  the  number  of  respondents  with  substantially  less  advantaged 
early  hfe  experiences  than  the  healthy.  For  the  women,  the  dead  appear  to  be  similar 
to  the  unhealthy,  while  for  the  men,  the  dead  were  slightly  more  advantaged  than  the 
unhealthy. 
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The  fourth  problem  arises  from  another  form  of  sample  selection.  Specifically, 
the  people  who  did  not  answer  certain  surveys  and  thus  are  excluded  from  the  analysis 
are  not  randomly  distributed  in  the  original  population.  This  truncation  due  to  non- 
responses  is  inescapable  in  longitudinal  analyses.  While  attrition  in  the  WLS  is  low 
compared  to  other  longitudinal  studies,  it  is  still  worth  noting  the  differences  between 
the  characteristics  of  the  respondents  in  the  sample  I  use  and  do  not  use.  To  conduct 
my  analysis  of  the  effects  of  life  experience  on  health  outcomes,  I  limit  the  sample  of 
5,325  women  and  4,992  men  to  those  people  who  responded  to  surveys  in  1957,  1975, 
and  1992  and  were  randomly  chosen  to  be  part  of  the  sample  on  depression  (79%  of 
respondents  in  the  1992  survey).  This  ensures  the  2,737  women  and  2,349  men  I  use 
in  my  analysis  share  a  full  array  of  information  about  life  experience  and  health  status. 

A  higher  proportion  of  women  appear  in  my  sample  than  in  the  excluded 
sample  (54%  versus  50%).  The  sample  I  use  also  has  slightly  higher  average  IQ  (102 
versus  99),  high  school  rank  (54"^  percentile  versus  47*  percentile),  and  average 
parental  income  between  1957  and  1960  ($6,297  versus  $6,066).  These  differences 
are  all  statistically  significant  at  the  1%  level. ^  In  general,  then,  the  sample  I  use  is 
slightly  more  "advantaged"  compared  to  people  who  did  not  complete  the  1975  or 
1992  surveys  and  thus  I  expect  my  findings  to  underestimate  the  effects  of  adverse  life 
circumstances  on  health  outcomes. 

In  summary,  due  to  the  homogenous  nature  of  the  Wisconsin  population,  the 
exclusion  of  people  who  did  not  graduate  from  high  school,  and  the  more  universal 
problems  of  mortality  and  non-response,  my  sample  under-represents  the  most 
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disadvantaged  people  in  America,  namely  minorities,  the  uneducated,  people  who  die 
before  their  mid  50' s,  and  survey  non-respondents.  As  a  result,  my  findings  may 
understate  the  effect  of  negative  life  experience  on  health  outcomes.  With  this  caveat, 
I  proceed  to  my  analysis. 
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•  Chapter  Seven  • 

Defining  Healthy  and  Unhealthy 

Outcomes 


In  this  chapter  I  ope  rationalize  underlying  health  status.  I  first  describe 
different  measures  of  health  status  the  WLS  collects.  I  then  build  composite  measures 
of  good  and  bad  health  outcomes,  and  argue  why  I  prefer  these  measures  over 
traditional  self-reported  health  measures. 

Quantifying  underlying  health  status  presents  a  significant  challenge.  As 
Mooney  (1986)  points  out,  if  there  were  no  morbidity,  health  status  would  simply 
measure  whether  a  person  was  dead  or  alive.  However,  the  concerns  of  health 
researchers,  policy-makers,  medical  providers,  and  people  who  want  to  age  well, 
extend  beyond  merely  delaying  death.  All  these  people  seek  to  minimize  the  incidence 
of  morbidity,  and  a  growing  number  of  researchers  and  individuals  also  want  to 
enhance  positive  well-being  and  thriving  (see,  for  example  Ickovics  and  Park  1998; 
Ryff  and  Singer  1998;  Spiegel  1998). 

While  promoting  positive  well-being  is  more  controversial  among  the  scientific 
community,  Baumann  (1961)  shows  how  important  it  is  to  chronically  ill  clinic 
patients.  She  asked  chronically  ill  people  and  medical  students  how  they  defined 
being  healthy.  They  gave  the  following  three  categories  of  responses  to  the  open- 
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ended  question:  (1)  that  health  means  a  general  sense  of  well-being;  (2)  that  it  means 
not  having  general  or  specific  symptoms  of  illness;  and  (3)  that  it  manifests  itself  in 
being  able  to  perform  everyday  activities  that  fulfill  role  obligations.  Over  half  of  the 
ill  patients  and  one-third  of  medical  students  reported  that  health  entails  a  general 
sense  of  well-being.  Three-quarters  of  the  medical  students  responded  with  symptom- 
oriented  definitions  of  health,  while  only  half  of  the  ill  patients  did,  suggesting  that 
patients  care  both  about  well-being  and  the  more  conventional  focus  of  health  policy, 
morbidity.  Of  additional  interest  for  my  study,  the  majority  of  both  patients  and 
medical  students  gave  answers  covering  two  or  three  of  these  types,  which  I  argue 
reflects  the  multi-dimensionality  of  health  status. 

With  the  goal  of  creating  a  measure  of  good  and  bad  health  outcomes  that 
reflects  both  morbidity  and  well-being,  I  examine  how  previous  studies  measure  health 
status.  Ware  (1986)  reviews  the  range  of  components  used  in  health  outcomes 
research  to  measure  health  status  and  groups  them  into  six  categories:  physical 
functioning  (i.e.,  the  ability  to  perform  self-care  activities,  mobility,  and  physical 
activities),  mental  health,  social  well-being,  role  functioning  (i.e.,  the  ability  to 
perform  usual  role  activities  such  as  formal  employment,  school  work,  and 
housework),  general  health  perceptions,  and  symptoms.  Wilson  and  Cleary  (1995) 
propose  a  largely  similar  taxonomy  of  health  outcomes  that  shows  the  connections 
between  biological  and  physiological  variables  and  overall  quality  of  life.  According 
to  their  model,  the  intervening  outcomes  are  symptom  status,  functional  status,  and 
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general  health  perceptions.  Figure  7.1  reproduces  Wilson  and  Cleary's  model  of  health 
status.^ 

In  developing  my  own  notion  of  the  facets  of  health,  I  find  these  models  to 
characterize  well  the  terrain  of  ill  health.  However,  I  alter  them  to  reflect  a  broader 
conception  of  health  encompassing  the  notion  of  positive  health.  I  emphasize  mental 
health  by  explicitly  making  it  a  subset  of  symptoms  both  because  mental  health 
symptoms  are  a  problem  in  their  own  right  and  because  they  can  mediate  the  link 
between  stressors  and  physical  health  status  and  health  service  utilization  (Thoits 
1995,  56).  I  also  introduce  emotional  well-being  as  a  further  indicator  of  the  type  of 
positive  health  that  previous  research  ignores  (Antonovsky  1987;  Ryff  and  Singer 
1998a,  1998b;  Epel  et  al.  1998).  My  conception  of  health  then  considers  both  the 
degree  of  illness  and  disability  and  the  extent  of  positive  emotional  well-being. 

Figure  7.2  depicts  my  model  of  the  relationship  between  different  indicators  and 
true  health  status.  I  place  health  status  in  a  shadowed  box  in  the  middle  of  the 
indicators  to  convey  that  we  can  have  no  universally  accepted  objective  measure  of 
true  underlying  health  status.  A  number  of  studies  question  the  accuracy  of  self- 
reported  health  symptoms  (see,  for  example,  Ford  et  al.  1990;  Paganini-Hill  and  Chao 
1993;  Kehoe  et  al.  1994;  and  Horwitz  et  al.  1997).  They  find  that  "in  general,  women, 
the  well-educated,  individuals  with  a  regular  source  for  medical  care,  and  those  who 
use  medical  care  more  frequently,  as  well  as  individuals  who  are  older  and  married  are 
more  likely  to  report  their  health  status  accurately"  (Horwitz  et  al.  1997,  411). 
Leaving  aside  potential  reporting  biases  of  survey  respondents,  underlying  health 
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status  depends  on  each  of  the  following  four  components:  emotional  well-being, 
general  health  perceptions,  functional  status,  and  physical  and  mental  symptom  status. 
I  draw  these  four  components  which  I  use  to  construct  a  proxy  for  health  status  as  pie 
wedges  to  indicate  that  they  themselves  are  inter-connected.  For  example,  symptom 
status  affects  functional  status,  emotional  well-being,  and  general  health  perceptions. 
My  goal  in  this  chapter  is  to  construct  a  proxy  for  underlying  health  status  that  reflects 
the  multi-dimensional  nature  of  health  depicted  in  this  figure,  as  well  as  capturing  both 
positive  and  negative  aspects  of  health. 

7.1    Individual  Measures  of  Health  Status  in  the  WLS 

In  this  section,  I  explore  different  facets  of  health  captured  in  the  WLS 
surveys.^  I  group  the  WLS  information  pertaining  to  health  status  according  to  the 
components  in  Figure  7.2,  namely  general  health  perceptions  (self-reported  health), 
symptom  status,  functional  status,  and  emotional  well-being.  The  WLS  collects  over  a 
dozen  measures  of  subjective  health  in  the  1992/1993  survey,  when  respondents  were 
53  and  54  years  old.  Most  of  the  health  measures  fall  under  the  rubric  of  functional 
status.  Most  measure  ill  or  neutral  health  by  recording  the  presence  or  absence  of 
negative  symptoms,  diseases,  or  functioning.  The  inclusion  of  the  Ryff  scale 
measuring  positive  well-being  provides  one  metric  to  record  positive  health.  After 
presenting  an  overview  of  the  health  measures  in  the  WLS,  I  describe  the  measures  of 
excellent  and  poor  health  status  I  construct  to  explore  life  histories  at  the  extremes  of 
the  health  distribution. 
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7.1.1    General  Health  Perceptions 

The  survey  measures  general  health  perceptions  by  asking  respondents  to  rate 
their  health  on  a  five-point  scale  from  very  poor  to  excellent.  A  number  of  studies 
show  that  that  self-reported  health  is  a  strong  predictor  of  subsequent  mortality  (e.g., 
McGee  et  al  1999;  Miilunpalo  1997;  Idler  and  Benyamini  1997).  Ross  and  Wu  (1996, 
109)  justify  using  self-reported  health  because  it  "combines  the  subjective  experience 
of  acute  and  chronic,  fatal  and  non-fatal  disease;  and  general  feelings  of  healthiness. 
Thus  it  measures  health — defined  by  the  World  Health  Organization — as  a  state  of 
well-being,  not  simply  the  absence  of  disease." 

However,  while  reporting  fair,  poor,  or  very  poor  health  may  signify  having 
underlying  ill  health,  reporting  good  or  excellent  health  does  not  measure  well-being 
and  the  absence  of  disease  in  the  WLS.  In  other  words,  pace  Ross  and  Wu,  self- 
reported  good  health  does  not  always  reflect  underlying  good  health  in  the  sample  I 
examine.  First,  there  is  little  variation  in  responses.  A  full  88%  of  the  sample  report 
health  status  as  "good"  or  "excellent."  According  to  self-reports,  30  people  (0.4%) 
have  very  poor  health,  86  (1.3%)  have  poor  health,  679  (9.9%)  have  fair  health,  4,089 
(59.5%)  have  good  health,  and  1,978  (28.8%)  have  excellent  health  (13  respondents  do 
not  answer  this  question).  Second,  simple  cross-tabulations  show  that  a  large 
percentage  of  the  people  who  report  having  excellent  health  complain  of  significant 
symptoms  and  role  disruptions.  For  example,  looking  only  at  the  people  who  report 
having  "excellent"  health  status,  12%  report  having  one  or  more  symptoms  that  causes 
them  "a  lot  of  discomfort  or  a  condition  that  interferes  "quite  a  bit"  or  "a  great  deal" 
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with  what  they  Uke  to  do.  Most  importantly,  these  people  do  not  all  have  high 
psychological  well-being  (defined  below).  Over  three-quarters  of  these  people  do  not 
score  high  on  mental  well-being,  and  14%  have  been  depressed  for  at  least  a  two-week 
period  at  some  point  in  their  lives. '°  While  people  who  report  having  excellent  health 
do  have  relatively  good  health,  by  using  other  health  information  contained  in  the 
survey,  I  can  isolate  people  with  appreciably  better  health  status.  I  discuss  this  again 
in  Section  7.2.1. 

7.1.2    Measures  of  Symptom  Status 
7.1.2.1   Physical  Symptoms 

The  first  broad  category  of  questions  measures  the  presence  of  symptoms  and 
how  much  they  interfere  with  physical  functioning.  Respondents  report  whether  they 
have  any  of  22  symptoms  including  lack  of  energy,  chest  pain,  fatigue/exhaustion,  and 
sleeping  problems;  the  frequency  of  each  symptom;  and  how  much  discomfort  each 
symptom  has  caused  in  the  past  six  months.  29%  of  females  and  18%  of  men  report 
one  or  more  symptoms  that  had  caused  them  "a  lot"  of  discomfort  in  the  preceding  six 
months. 

The  survey  also  asks  respondents  about  the  OARS  (Duke  University  1978) 
schedule  of  common  illnesses  and  conditions.  These  questions  ask  respondents  if  a 
doctor  had  diagnosed  them  with  any  of  16  conditions  ranging  from  anemia  to  multiple 
sclerosis,  and  how  much  each  condition  interferes  with  what  they  like  to  do.  6%  of 
women  and  4%  of  men  report  having  one  or  more  condition  which  interferes  "quite  a 
bit"  or  "a  great  deal"  with  what  they  like  to  do. 
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I  consider  the  presence  of  either  an  interfering  condition  or  a  discomfort- 
causing  symptom  to  represent  the  presence  of  a  medical  problem  that  limits  function 
and  use  this  measure  as  one  proxy  for  the  degree  of  ill  health.  27%  of  females  and 
17%  of  men  report  such  interfering  medical  problems. 

7.1.2.2    Mental  Symptoms 

A  randomly  selected  79%  of  respondents  were  given  a  survey  about  depression 
and  alcoholic  symptoms  in  1992/93.  Depression  is  assessed  with  questions  from  the 
Composite  International  Diagnostic  Interview  (CEDI)  measure  of  major  depression 
(MDE)  as  defined  in  the  Diagnostic  Statistical  Manual  of  Mental  Disorders-UI-R. 
28%  of  women  and  18%  of  men  in  the  sub-sample  (2,572  women  and  2,281  men) 
reported  having  had  a  period  of  "two  weeks  or  more  when  nearly  every  day  s/he  felt 
sad,  blue,  depressed,  or  when  s/he  lost  interest  in  most  things  like  work,  hobbies,  or 
things  s/he  usually  liked  to  do  for  fun." 

In  addition,  the  survey  asked  the  respondents  whether  they  had  experienced 
two  or  more  weeks  of  seven  symptoms  of  depression  (e.g.,  feeling  very  bad  when 
waking  up,  having  trouble  concentrating).  18%  of  women  and  10%  of  men  reported 
three  or  more  such  depression  symptoms.  The  correlation  between  this  measure  and 
the  previous  measure  of  depression  is  0.75  for  women  and  0.71  for  men. 

I  combine  these  two  measures  to  measure  one  aspect  of  ill  health,  namely 
depression.  1  classify  as  having  experienced  depression  those  people  who  report  ever 
having  been  depressed  and  report  having  had  three  or  more  depression  symptoms. 
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21%  of  the  female  sub-sample  and  11%  of  the  male  sub-sample  have  been  depressed 
according  to  this  definition. 

7.1.3    Functional  Status 

Most  of  the  remaining  questions  in  the  survey  measure  the  absence  or  presence 
of  functional  limitations.  The  survey  asks  respondents  if  they  have  a  "physical  or 
mental  condition  that  limits  the  amount  or  kind  of  work  you  can  do  for  pay."  Roughly 
one  in  ten  women  and  men  report  such  a  work-limiting  condition.  While  not  all  of 
these  people  report  not  working  at  the  time  of  the  survey,  the  rate  who  do  so  is  higher 
than  amongst  those  who  report  no  work-limiting  condition.  For  example,  42%  of  the 
women  who  report  a  work-limiting  condition  report  that  they  do  not  work,  compared 
to  19%  of  the  women  who  report  no  work-limiting  condition.  Fewer  men  than  women 
report  not  working,  but  the  spread  between  the  men  who  report  a  work-limiting 
condition  and  the  men  who  do  not  (27%  and  5%  respectively)  remains. 

Previous  studies  have  demonstrated  the  high  economic  impact  of  work 
disability.  For  example,  Yelin  and  Katz  (1994)  report  that  public  and  private 
expenditures  for  work  disability  exceed  100  billion  dollars  a  year  (15%  of  which 
constitutes  medical  care  expenditures  under  workers'  compensation  and  vocational 
rehabilitation  programs,  and  80%  is  public  and  private  disability  compensation 
payments).  While  not  all  of  the  WLS  respondents  who  report  a  work-limiting 
condition  would  be  considered  to  have  a  work  disability,  I  use  this  measure  of  ill 
health  when  constructing  a  proxy  for  health  status  because  it  should  capture  some  of 
the  impact  of  such  functional  limitations. 
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The  survey  also  asks  whether  the  respondent  has  any  long-term  physical  or 
mental  condition,  illness,  or  disability  which  limits  what  the  respondent  is  able  to  do, 
or  which  is  likely  to  limit  the  respondent's  activities  in  the  future.  17%  of  men  and 
women  responded  affirmatively.  I  do  not  use  this  question  because  it  asks  about  future 
disability,  thereby  eliciting  speculative  answers.  Perhaps  another  researcher  will  be 
able  to  test  the  accuracy  of  such  predictions  with  the  next  wave  of  data  collection. 

Aside  from  work-limiting  conditions,  the  survey  collects  information  on 
whether  the  respondent  received  home  assistance  in  the  past  year  from  a  family 
member  or  friend.  3%  of  women  and  2%  of  men  reported  receiving  care  for  one 
month  or  more  last  year  from  a  family  member  or  friend  because  of  a  health  condition, 
illness,  or  disability.  Without  knowing  whether  respondents  received  care  from  a  paid 
employee,  this  question  overlooks  the  possibility  that  there  are  sick  respondents  who 
meet  their  need  for  home  assistance  exclusively  through  private  care.  Nonetheless, 
this  question  captures  whether  ill  health  interferes  with  independence,  and  thus  I  use  it 
in  my  composite  measure  of  health.  Additionally,  the  survey  asked  specific  questions 
about  whether  the  respondent  needed  help  with  housework  or  transportation,  errands, 
and  shopping.  However,  because  the  questions  do  not  ask  why  the  help  was  needed, 
affirmative  answers  may  well  reflect  whether  the  respondent  shares  such  tasks  with 
household  members  or  paid  employees,  rather  than  whether  ill  health  interferes  with 
independent  functioning.  Consequently,  I  do  not  use  them. 

The  survey  asks  about  the  type  of  insurance  coverage  the  respondent  has.  This 
information  could  point  to  disability  status  as  people  would  be  eligible  for  Medicare 
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through  a  disabiHty  and  for  Medicaid  based  on  either  a  disabihty  or  poverty.  There 
were  very  few  respondents  who  reported  receiving  pubHc  health  insurance  (69  were  on 
Medicare  and  1 1  on  Medicaid).  It  is  unclear  whether  this  reflects  a  low  rate  of 
disability  or  whether  disabled  respondents  obtain  coverage  through  a  spouse  or 
employment  so  I  do  not  use  answers  to  this  question. 

The  last  group  of  questions  that  fall  under  the  rubric  of  functional  status 
records  reasons  why  respondents  left  jobs.  2.4%  of  females  and  1.6%  of  males  report 
having  left  one  or  more  jobs  for  health  reasons  over  their  lifetimes.  While  the 
incidence  is  low,  I  use  this  information  because  it  represents  functional  limitations. 

7.1.4    Measures  of  Psychological  Well-being 

The  survey  collects  information  on  six  aspects  of  psychological  well-being,  a 
notable  excursion  into  the  realm  of  positive  health  (as  opposed  to  the  main  focus  on 
recording  the  presence  or  absence  of  symptoms,  diseases,  and  role  disruptions).  These 
components  measure  respondents'  positive  evaluation  of  themselves  and  their  past  life 
(Self- Acceptance);  a  sense  of  continued  growth  and  development  as  a  person  (Personal 
Growth);  the  belief  that  their  lives  have  purpose  and  meaning  (Purpose  in  Life);  the 
possession  of  quality  relations  with  others  (Positive  Relations  with  Others);  the 
respondents'  capacity  to  manage  their  lives  and  surrounding  world  (Environmental 
Mastery);  and  a  sense  of  self-determination  (Autonomy)  (Ryff  and  Keyes  1995;  Ryff 
1995)."  The  survey  measures  each  of  the  six  components  with  seven  statements, 
which  the  respondent  evaluates  on  a  6-point  continuum  from  "completely  disagree"  to 
"completely  agree."  Statements  are  phrased  both  positively  and  negatively.  Table  7.1 
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reports  the  percentage  of  men  and  women  who  score  highly  on  each  component  of 
Ryff's  well-being  measure,  ranging  from  one-fifth  to  over  one-third.  Appendix  One 
lists  the  operational  definitions  of  scoring  high  or  low  on  each  of  these  dimensions. 


Table  7.1  High  well-being  by  component  and  sex 


WOMEN 

MEN 

Autonomy 

20% 

20% 

Environmental  Mastery 

34% 

30%  *** 

Personal  Growth 

31% 

24%  *** 

Positive  Relations  with  Others 

38% 

^5%  *** 

Purpose  in  Life 

35% 

3?%  *** 

Self  Acceptance 

32% 

30%  *** 

-J^p-J  

Difference  between  men  and  women  is  significant  at  p<0.001. 


I  examine  three  components— autonomy,  purpose  in  life,  and  personal  growth—in  more 
detail  for  use  in  defining  health  status.  I  omit  the  other  three  components 
(environmental  mastery,  positive  relations,  and  self-acceptance)  from  the  health  status 
measure  based  on  a  range  of  previous  studies  in  the  stress-buffering  literature  which 
use  similar  constructs  as  explanatory  variables  linking  life  experience  to  health  status. 
Environmental  mastery  measures  how  well  someone  copes  with  stress,  positive 
relations  indicates  the  level  of  social  support,  and  self-acceptance  measures  how  the 
respondent  compares  his  or  her  life  to  others.  I  will  use  these  measures  as  explanatory 
variables  in  my  model  rather  than  as  part  of  health  status. 

18%  of  the  3,444  women  and  17%  of  the  3,033  men  who  answered  the  questions 
for  the  autonomy,  life  purpose,  and  personal  growth  scales  had  high  psychological 
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well-being,  defined  as  having  high  well-being  on  all  three  scales.  An  individual  with 
high  well-being  according  to  this  definition  is  self-determining  and  independent,  able 
to  resist  social  pressures  to  think  and  act  in  certain  ways,  regulates  behavior  from 
within,  evaluates  self  by  personal  standards,  has  goals  in  life  and  a  sense  of 
directedness,  feels  there  is  meaning  to  present  and  past  life,  holds  beliefs  that  give  life 
purpose,  has  aims  and  objectives  for  living,  has  a  feeling  of  continued  development, 
sees  self  as  growing  and  expanding,  is  open  to  new  experiences,  has  sense  of  realizing 
his  or  her  potential,  sees  improvement  in  self  and  behavior  over  time,  and  is  changing 
in  ways  that  reflect  more  self-knowledge  and  effectiveness  (Ryff  and  Keyes  1995). 

Information  about  well-being  is  important  to  building  a  measure  of  health  status 
that  does  not  view  good  health  merely  as  the  absence  of  disease  and  impaired  function. 
Using  this  variable  I  can  construct  a  more  stringent  definition  of  good  health  that 
requires  positive  thriving  in  addition  to  the  absence  of  morbidity. 

7.2    Building  a  Composite  Measure  of  Health  Status 

Having  explored  different  facets  of  health  captured  in  the  survey,  I  begin  to 
construct  composite  measures  of  good  and  bad  health.  As  mentioned  above,  I  begin 
by  first  limiting  the  sample  of  5,325  women  and  4,992  men  to  those  people  who 
responded  to  surveys  in  1957,  1975,  and  1992/93  and  received  the  survey  about 
affective  disorders.  My  full  sample  for  the  remaining  analyses  includes  2,737  women 
and  2,349  men. 
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7.2.1    Good  Health 

The  rest  of  this  dissertation  uses  this  sample  of  2,737  women  and  2,349  men. 
For  the  purposes  of  this  inquiry,  I  use  three  definitions  of  health.  My  preferred 
measure  classifies  people  as  having  excellent  health  if  they  satisfy  five  conditions  that 
represent  positive  thriving  without  physical  and  mental  functional  limitations.  The 
five  conditions  and  the  number  of  females  and  males  that  satisfy  them  are  reported 
below  in  Table  7.2. 


Table  7.2  Measures  used  to  construct  preferred  measure  of  good  health  status 


Measure  of  Good  Health  Status 
The  respondent.  .  . 

Female 
N 

Male 
N 

1.  Reports  excellent  health  status 

830 

655 

2.  Reports  no  work-limiting  physical  or  mental  condition 

2402 

2111 

3.  Reports  not  receiving  a  month  or  more  of  care  last  year 

2651 

2295 

4.  Has  high  psychological  well-being 

477 

379 

5.  Has  not  been  depressed 

1960 

1932 

Requiring  all  five  conditions  imposes  a  stringent  definition  of  good  health:  159  women 
(5.8%  of  the  female  sample)  and  128  men  (5.4%  of  the  male  sample)  satisfy  all  five 
conditions.  These  men  and  women  possess  extremely  good  health. 

Classifying  the  extreme  of  the  health  distribution  as  having  excellent  health 
offers  a  number  of  advantages.  First,  discerning  this  tail  of  the  health  distribution 
allows  me  to  study  the  life  histories  of  a  small  group  for  clues  about  factors  that 
promote  very  successful  aging.  I  expect  it  will  be  easier  to  discern  the  existence  of 
different  distributions  of  life  histories  by  contrasting  the  experiences  of  people  at  each 
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extreme  of  the  health  distribution.  Second,  it  shifts  the  focus  from  the  traditional  goal 
of  explaining  why  illness  happens,  to  describing  what  Antonovsky  (1979)  calls 
salutogenesis,  or  why  good  health  occurs,  by  isolating  life  history  patterns  amongst 
those  with  excellent  health.  Third,  studying  this  definition  of  good  health  emphasizes 
that,  in  its  ideal,  health  constitutes  positive  thriving  without  physical  and  mental 
functional  limitations. 

Of  course,  there  are  potential  disadvantages  to  adopting  this  strategy.  First  and 
foremost,  by  comparing  two  extremes,  I  am  more  likely  to  find  a  powerful  role  of 
cumulative  adversity  and  advantage  and  will  need  to  test  whether  hypotheses 
confirmed  comparing  the  extreme  groups  will  hold  when  I  use  laxer  definitions.  In 
other  words,  I  need  to  see  whether  the  results  generalize  to  people  who  fall  along  the 
middle  of  the  health  continuum.  As  I  described,  the  disproportionate  patterns  of  health 
care  utilization  by  these  extreme  groups  suggests  that  even  if  the  patterns  do  not  hold 
in  the  middle  of  the  distribution,  attention  to  those  with  poor  health  can  still  have 
sizable  impacts  on  the  incidence  and  costs  of  illness.  But  if  they  do  not  hold  in  the 
middle,  it  is  important  not  to  base  policy  conclusions  for  that  group  on  findings 
developed  from  the  extreme  groups.  A  second,  harder  to  address  criticism  comes  from 
the  use  of  a  new  measure  of  health  status.  Specifically,  using  innovative  scales  to 
develop  this  measure  limits  the  ability  to  test  my  findings  using  other  surveys,  which 
do  not  ask  similar  questions  about  health  outcomes.  In  addition,  I  leave  assessing  the 
costs  of  collecting  this  additional  information  to  future  research. 
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To  address  the  potential  criticisms  of  using  groups  that  He  along  the  extremes 
of  the  continuum  of  health  outcomes,  I  use  two  other  less  stringent  measures  of  good 
health  to  test  my  hypotheses.  The  first  of  these  considers  people  who  report  having 
excellent  health  as  being  healthy.  As  you  can  see  from  the  table  above,  830  females, 
or  30%  of  the  females,  and  655,  or  27.9%  of  the  males  are  classified  as  being  in  good 
health  according  to  this  definition.  The  final  measure  of  good  health  classifies  people 
who  report  having  good  or  excellent  health  as  being  healthy.  2,426  women  (88.6%) 
and  2,079  men  (88.5%)  satisfy  this  condition. 

My  preferred  measure  of  health  captures  lower  morbidity  and  higher  emotional 
thriving  than  the  other  two  measures.  Table  7.3  shows  the  percentage  of  respondents 
who  report  different  measures  of  morbidity  by  these  three  measures  of  health  status 
and  sex.  Among  the  women  with  my  preferred  definition  of  good  health,  only  4% 
report  one  or  more  symptoms  caused  a  lot  of  discomfort  in  the  past  six  months  or  one 
or  more  illnesses  interfered  quite  a  bit  or  a  great  deal  with  what  they  like  to  do.  This 
increases  to  12%  for  the  women  who  report  excellent  health  and  to  22%  for  the 
women  who  report  excellent  or  good  health.  Similarly,  while  100%  of  men  with  my 
preferred  measure  of  good  health  exhibit  high  emotional  well-being,  only  24%  of  men 
who  report  excellent  health  and  18%  of  men  who  report  good  or  excellent  health  do.  I 
still  report  my  findings  using  these  other  measures  in  order  to  make  my  findings 
comparable  to  other  surveys  and  to  illustrate  how  the  incidence  of  different  life 
histories  changes  moving  from  the  extreme  of  good  health  captured  in  the  preferred 
measure  to  the  less  stringent  criteria  of  the  other  measures. 
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7.2.2    111  Health 

I  use  two  measures  of  ill  health.  The  first,  my  preferred  measure,  is  a 
composite  of  information  about  symptoms,  illnesses,  and  functional  limitations.  Table 
7.4  below  describes  the  measures  I  use  and  the  number  of  women  and  men  that  satisfy 
each  of  them. 


Table  7.4  Measures  used  to  construct  preferred  measure  of  bad  health  status 


Measure  of  Bad  Health  Status 
The  respondent.  .  . 

Female 
N 

Male 
N 

1.  Reports  1+  symptom  caused  a  lot  of  discomfort  in  past  6 
months  or  1+  illness  interfered  quite  a  bit  or  a  great  deal 
with  what  he/she  likes  to  do 

734 

394 

2.  Left  1+ jobs  due  to  health  reasons 

72 

47 

3.  Reports  receiving  1+  months  of  care  last  year 

85 

54 

4.  Reports  a  physical  or  mental  condition  which  limits  the 
amount  or  type  of  work  he/she  can  do 

321 

225 

From  these  individual  measures,  I  define  unhealthy  people  as  those  who  report 
having  {either  one  or  more  symptoms  that  caused  a  lot  of  discomfort  in  the  past  six 
months  or  one  or  more  illnesses  that  interfered  a  lot  with  what  they  Uke  to  do  in  the 
past  six  months}  and  {one  or  more  of  the  following:  had  left  one  or  more  jobs  for 
health  reasons;  received  one  or  more  months  of  care  last  year;  report  a  work-limiting 
condition}.  This  definition  describes  225  women  (8.2%  of  women)  and  138  men 
(5.9%  of  men)  as  having  bad  health.  Interestingly,  despite  the  presence  of  functional 
interference,  close  to  half  of  these  people  report  their  health  as  "good."  Whether  or 
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not  these  people  are  engaging  in  positive  illusions,  this  discordance  further  calls  into 
question  the  usefulness  of  self-reported  health  to  capture  positive  underlying  health 
status. 

I  also  test  one  other  measure  of  bad  health,  namely  self-reports  of  bad  health, 
because  of  its  common  usage  in  the  literature.  309  women  (1 1.3%)  and  263  men 
(11.2%)  report  their  health  as  fair,  poor,  or  very  poor.  As  mentioned  in  Section  7.1.1, 
a  number  of  studies  point  out  that  self-reported  ill  health  predicts  subsequent  mortality. 

As  Table  7.5  shows,  my  preferred  measure  of  bad  health  captures  more 
underlying  morbidity  than  self-reported  bad  health.  For  example,  while  12%  of 
women  and  8%  of  men  who  have  self-reported  bad  health  received  a  month  or  more  of 
care  last  year,  a  statistically  higher  24%  of  women  and  21%  of  men  classified  by  my 
preferred  measure  did.  For  the  men,  my  preferred  measure  captures  a  statistically 
higher  history  of  depression  than  the  self-reported  measure  (28%  versus  15%),  while 
the  proportions  are  statistically  similar  for  the  women.  Most  notable  is  that  around 
twice  as  many  of  the  respondents  classified  as  unhealthy  by  the  preferred  measure 
report  a  work-limiting  condition  than  those  classified  as  unhealthy  by  self-reported 
health.  Table  7.6  classifies  respondents  according  to  each  definition  of  good  and  bad 
health.  Notice  that  104  of  the  2426  women  and  61  of  the  2079  men  who  report  good 
or  excellent  health  are  classified  by  the  preferred  composite  definition  as  unhealthy. 

In  summary,  I  construct  three  measures  of  good  health  and  two  measures  of  bad 
health  as  my  outcome  variables.  Using  both  the  new  measures  and  the  conventional 
measures  allows  me  first  to  first  the  effects  of  cumulative  adversity  and  cumulative 
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advantage  on  those  at  the  extremes  of  the  health  continuum,  and  then  to  test  these 
findings  among  those  at  the  middle  of  the  continuum.  In  the  next  section,  I  describe 
the  incidence  of  diseases  and  conditions  by  health  status  and  sex  and  validate  the 
operational  definitions  of  healthy  and  unhealthy. 

7.3    Descriptive  Data  by  Health  Status 

7.3.1    Incidence  of  Diseases  and  Conditions 

Not  surprisingly,  using  any  of  the  definitions  of  health,  the  healthy  men  and 
women  report  fewer  diseases  than  their  unhealthy  counterparts,  and  the  ones  who 
report  one  or  more  diseases  tend  to  have  less  serious  diseases  and  fewer  co-occurring 
conditions.  Focusing  on  my  preferred  measures  of  good  and  bad  health,  none  of  the 
159  healthy  women  reports  being  diagnosed  by  a  medical  professional  with  diabetes, 
multiple  sclerosis,  colitis,  heart  trouble,  circulation  problems,  or  chronic  liver  trouble. 
68%  of  the  healthy  women  report  having  no  diagnosed  illnesses,  compared  to  4%  of 
the  unhealthy  women.  Of  the  51  healthy  women  who  report  one  or  more  illnesses,  10 
report  having  allergies  alone,  10  arthritis  alone,  6  high  blood  pressure  alone,  4  anemia 
alone,  and  4  kidney  or  bladder  problems  alone.  10  women  report  two  illnesses,  3 
report  three  illnesses,  and  1  reports  four  illnesses. 

Turning  to  the  225  unhealthy  women,  among  the  96%  of  these  women  with 
one  or  more  diagnosed  illness,  62  report  one  illness,  54  report  two  illnesses,  39  report 
three  illnesses,  and  1 15  report  four  or  more  illnesses.  Forty-four  percent  of  the 
unhealthy  women  report  three  or  more  conditions,  compared  to  only  three  percent  of 
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the  healthy  women.  The  illnesses  most  reported  by  the  unhealthy  women  are  arthritis 
(57%),  back  trouble  (34%),  allergies  (32%),  and  high  blood  pressure  (28%). 83%  of 
the  unhealthy  women  report  one  or  more  of  these  four  conditions,  compared  to  25%  of 
the  healthy  women. 

Two-thirds  of  the  healthy  men,  but  only  14%  of  the  unhealthy  men,  report  no 
diagnosed  illnesses.'^  Like  the  women,  few  of  the  healthy  men  (5%)  report  having 
three  or  more  illnesses,  while  nearly  a  third  of  the  unhealthy  men  do.  The  top  five 
conditions  reported  by  the  unhealthy  men  are  arthritis  (42%),  back  trouble  (39%),  high 
blood  pressure  (26%),  circulation  problems  (16%)  and  heart  trouble  (15%).  74%  of 
the  unhealthy  men  have  one  or  more  of  these  conditions,  while  only  29%  of  the 
healthy  men  do.  None  of  the  healthy  men  reports  diagnoses  of  anemia,  cancer,  chronic 
liver  trouble,  ulcers,  multiple  sclerosis,  or  colitis. 

7.3.2    Differences  in  "Utilization"  Rates 

My  preferred  classification  of  health  status  also  captures  a  large  difference  in 
"utilization."  Unfortunately,  the  only  information  the  WLS  collects  on  utilization  is 
the  number  of  days  in  the  last  year  the  respondent  stayed  in  bed  for  more  than  half  of 
the  day  because  of  illness  or  injury  and  the  number  of  times  the  respondent  has  been 
hospitalized  for  at  least  one  night.  (The  survey  does  not  report  data  on  the  total 
number  of  days  spent  in  the  hospital.)  Less  than  5%  of  healthy  women  and  4%  of 
healthy  men  report  having  been  hospitalized  one  or  more  times  in  the  previous  year, 
compared  to  25%  of  unhealthy  women  and  30%  of  unhealthy  men.  Similarly,  73%  of 
healthy  women  and  80%  of  healthy  men  report  spending  no  half-days  in  bed  due  to 
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illness  or  injury  during  the  last  year,  compared  to  a  much  lower  35%  of  the  unhealthy 
women  and  49%  of  the  unhealthy  men. 

This  difference  in  the  healthy  and  unhealthy  groups  appears  more  pronounced 
when  I  examine  the  share  each  represents  in  the  total  home  bed  days  and  hospital 
spells  (reported  in  Table  7.7).  While  the  women  categorized  as  unhealthy  represent 
8.2%  of  the  female  sample,  they  account  for  a  disproportionate  47%  of  the  6,730  days 
the  females  spent  in  bed  due  to  illness  and  22%  of  the  444  women's  hospital  spells.''^ 
The  healthy  women  represent  5.8%  of  the  female  saniple  and  account  for  only  1.4%  of 
the  bed  days  and  3.8%  of  hospitalizations.  The  5.9%  of  men  who  are  unhealthy 
account  for  41%  of  the  3,285  male  bed-days,  and  26%  of  the  367  hospitalizations, 
while  the  5.4%  of  men  classified  as  healthy  account  for  only  1.8%  of  the  male  bed- 
days  and  4.1%  of  the  hospitalizations. 

Notably,  the  other  two  measures  of  good  health  status  also  capture  a 
proportionately  smaller  use  of  hospital  spells  and  home  bed  days.  For  example, 
moving  from  the  strictest  to  the  loosest  definition  of  good  health,  5.8%  of  females 
classified  as  healthy  by  my  preferred  measure  account  for  1.4%  of  bed  days,  the  30% 
of  women  who  report  excellent  health  account  for  1 1.5%  of  bed  days,  and  the  88.6% 
of  women  who  report  good  or  excellent  health  account  for  52.4%  of  bed  days.  The 
proportions  of  bed  days  and  hospital  spells  each  measure  of  good  health  captures  are 
nearly  identical  for  the  males  (though  I  should  point  out  that  while  the  shares  are 
similar,  the  men  collectively  report  about  half  the  number  of  days  spent  in  bed  as  the 
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women).  In  short,  whichever  definition  of  health  is  used,  the  healthy  group  has  a 
disproportionately  low  share  of  "utilization." 

Similarly,  both  measures  of  bad  health  status  capture  a  disproportionately  high 
share  of  bed  days  and  hospital  spells.  The  5.9%  of  men  rated  unhealthy  by  my 
preferred  measure  use  41%  of  male  bed  days  and  26%  of  male  hospital  spells.  The 
11. 2%  of  men  classified  as  unhealthy  because  they  reported  very  poor,  poor,  or  fair 
health  status  account  for  47%  of  male  bed  days  and  35%  of  hospital  spells.  This 
pattern  of  disproportionate  use  holds  for  the  women  too.  The  8.2%  of  women 
classified  as  unhealthy  by  my  preferred  measure  account  for  47%  of  female  bed  days 
and  22%  of  female  hospital  spells,  while  the  11.3%  of  women  who  report  fair,  poor,  or 
very  bad  health  status  account  for  48%  of  bed  days  and  30%  of  hospital  spells. 

Whereas  all  of  the  health  status  definitions  show  how  people  with  bad  health 
over-utilize,  while  people  with  good  health  under-utilize,  bed  days  and  hospital  stays, 
my  preferred  composite  measures  capture  more  of  that  disproportionate  pattern  than 
traditional  self-reported  measures.  My  preferred  definition  of  good  health  captures  a 
relatively  lower  share  of  total  bed  days  than  the  conventional  self-reported  measures 
for  both  sexes,  as  I  expected.  Analogously,  my  preferred  measure  of  bad  health 
captures  a  relatively  higher  share  of  total  bed  days  than  self-reported  ill  health.  There 
is  no  difference  on  the  share  of  hospital  spell  usage.  The  women  defined  as  healthy  by 
my  preferred  definition  consume  a  disproportionately  lower  share  of  the  total  bed  days 
than  the  women  classified  by  the  definition  using  excellent  self-reported  health  (odds 
ratio  0.57,  95%  CI  0.46-0.72)  and  the  definition  using  good  or  excellent  self-reported 
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health  (odds  ratio  0.39,  95%  CI  0.3 1-0.48). For  the  men,  the  per  capita  utihzation  of 
bed  days  for  the  preferred  definition  was  statistically  indistinguishable  from  that  of  the 
excellent  self-reported  health  definition  (OR  0.77,  CI  0.58-1.03),  but  was  lower  than 
that  of  the  good  or  excellent  self-reported  health  definition  (OR  0.54,  CI  0.41-0.70). 
In  short,  the  composite  measure  of  good  health  status  performed  better  than  the  self- 
reported  measures. 

The  evidence  with  the  two  proxies  for  bad  health  also  favors  the  composite 
measure  over  the  self-reported  measure.  The  preferred  measure  of  bad  health  captures 
a  statistically  significant  higher  per  capita  use  of  bed  days  than  the  self-reported  health 
measure  for  both  women  (OR  1.37,  95%  CI  1.18-1.59)  and  men  (OR  1.66,  95%  CI 
1.38-1.99).  For  the  women,  the  preferred  measure  of  bad  health  did  not  account  for  a 
greater  share  of  hospital  spells,  but  it  did  for  the  men  (OR  1.4,  CI  1.1-1.9). 

The  shares  of  "utilization"  captured  by  each  definition  of  health  status 
demonstrates  the  usefulness  of  looking  at  the  extremes  of  the  health  distribution, 
however  health  status  is  defined.  For  both  theoretical  reasons,  specifically  the  belief 
that  positive  health  should  represent  high  mental  and  physical  well-being  without 
disruptive  physical  or  mental  symptoms,  and  empirical  reasons,  namely  that  the 
preferred  composite  measures  better  predict  utilization  patterns,  the  composite 
measures  are  my  preferred  proxies  for  underlying  health  status.'^ 

7.3.3    Health  Behaviors 

Data  on  exercise  and  smoking  history  show  that  healthier  respondents  are 
much  more  active  than  unhealthy  respondents  and  report  having  engaged  in  less  risky 
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health  behavior  (i.e.,  smoking).  As  we  would  expect,  the  healthy  women  engaged  in 
more  exercise  than  the  unhealthy  women  in  1992.  Whereas  two-thirds  of  the  healthy 
women  reported  participating  in  light  physical  exercise  (walking,  dancing,  gardening, 
golfing,  bowling,  etc.)  three  or  more  times  per  week,  only  one-third  of  the  unhealthy 
women  do.  This  difference  is  more  pronounced  for  vigorous  exercise  or  sports 
(aerobics,  running,  swimming,  bicycling,  etc.),  which  66%  of  the  healthy  women  and 
only  23%  of  the  unhealthy  women  reportedly  engage  in  once  or  more  a  month. 
However,  since  the  earlier  surveys  do  not  provide  information  on  exercise  practices,  it 
is  impossible  to  know  whether  exercise  causes  or  reflects  health  status  for  each 
person.' Some  of  the  unhealthy  women  may  have  exercised  regularly  most  of  their 
lives,  but  before  the  1992/93  survey  developed  disabling  conditions  which  limit  the 
type  of  exercise  that  they  could  do  at  the  time  of  that  survey.  Teasing  out  the 
connection  between  the  level  of  exercise  and  subsequent  health  status  would  require 
having  information  about  lifetime  exercise  patterns. 

In  contrast,  questions  about  smoking  ask  the  respondent  about  lifetime  usage  of 
cigarettes,  which  a  number  of  studies  have  shown  to  elevate  mortality  and  morbidity 
risks  and  morbidity  risks  (e.g.,  Jacobs  et  al.  1999;  Karlson  et  al.  1999;  Merchant  et  al. 
1999;  He  et  al.  1999).  The  unhealthy  women  report  a  statistically  higher  average  level 

1 8 

of  lifetime  nicotine  exposure.    They  reported  an  average  of  9,982  packs  over  their 
lifetimes,  while  the  healthy  women  reported  an  average  of  7,768  packs.  About  15%  of 
both  healthy  and  unhealthy  women  currently  smoke.  In  short,  the  statistically 


99 


significant  differences  in  exercise  are  difficult  to  interpret,  while  the  unhealthy  women 
had  a  higher  level  of  lifetime  nicotine  exposure. 

Turning  to  the  men,  the  differences  in  exercise  rates  are  analogous  to  those 
found  among  the  women.  60%  of  the  healthy  men  participate  in  light  physical  activity 
three  or  more  times  a  week,  while  only  45%  of  the  unhealthy  men  do.  Similarly,  41% 
of  the  healthy  men  exercise  vigorously  or  play  a  sport  three  or  more  times  a  week, 
compared  to  a  much  lower  11%  of  the  unhealthy  men.  Again,  without  longitudinal  or 
retrospective  data,  it  is  impossible  to  know  whether  exercise  promotes  good  health  or 
whether  bad  health  prevents  exercise,  for  any  given  person. 

There  is  a  more  pronounced  difference  in  the  smoking  histories  of  the  men  than 
the  women.  Twenty  percent  of  the  unhealthy  men  still  smoke,  compared  to  ten  percent 
of  the  healthy  men.  The  average  lifetime  nicotine  consumption  of  the  unhealthy  men 
(statistically)  outweighs  that  of  the  healthy  men  (11,465  packs  versus  9,058  packs). 
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•  Chapter  Eight  • 

Building  and  Testing  Experiential 

Profiles 


In  the  previous  section  I  defined  four  outcome  groups:  healthy  men,  healthy 
women,  unhealthy  men,  and  unhealthy  women  and  described  their  diseases,  utilization 
patterns,  and  their  health  behaviors.  In  this  chapter,  I  use  the  person-centered 
methodology  developed  by  Singer  et  al.  (1998a)  to  isolate  the  experiential  profiles  that 
promote  healthy  as  opposed  to  unhealthy  aging. 

8.1  Building  Life  Histories 

In  order  to  build  life  histories,  I  take  the  following  steps. 

8.1.1    Step  One:  Construct  narrative  biographies  for  randomly  selected 
respondents  from  each  of  the  four  groups 

As  I  described  in  Chapter  Three,  an  extensive  Uterature  suggests  that  various 
socio-demographic,  psychological,  and  social-interactional  factors  either  increase  or 
buffer  the  impact  of  stress  on  health  outcomes.  I  build  on  this  earlier  research  by 
integrating  these  multiple  aspects  of  life  history  in  my  model  to  assess  the  effects  of 
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cumulative  experience.  Specifically,  I  include  data  on  the  respondents'  family 
background  (composition,  socioeconomic  status,  conflict);  intelligence;  adolescent 
aspirations  and  plans  for  work  and  school;  education  and  training;  work  experience 
(prestige  of  work,  job  conditions,  unemployment  episodes);  marriage  and  parenting; 
social  support  and  participation  (with  family,  friends,  community);  social  comparisons 
and  goal  attainment;  and  acute  events  (divorces,  deaths).  In  all,  the  WLS  survey 
contains  close  to  500  variables  that  describe  these  aspects  of  life  history. 

Narratives  present  a  host  of  information  in  a  way  that  maintains  an  image  of 
individual  subjects  the  human  brain  can  process.  It  is  difficult  to  assess  the  large 
amounts  of  survey  information  summarizing  a  life  and  simultaneously  retain  the  focus 
on  individuals  (Miller  1956;  Schank  1990).  Means  and  standard  deviations  of 
particular  variables  are  helpful  in  portraying  average  characteristics  of  the  whole 
population;  they  do  not,  however,  explain  how  different  variables  co-occur  for  a  given 
person.  Moreover,  they  do  not  usefully  describe  the  lives  of  people  far  from  the 
average,  who  tend  to  be  responsible  for  most  of  the  medical  expenditures  in  this 
country.  And  finally,  the  multifactorial  nature  of  the  determinants  of  health  makes 
them  inappropriate  to  modeling  health  outcomes,  where  cumulation  of  adversity  and 
advantage  plays  an  important  role.  Thus  I  print  out  the  entire  data  record  for  a 
randomly  selected  group  of  five  respondents  from  each  of  the  four  groups.  I  use  the 
responses  to  nearly  500  questions  to  create  a  coherent  story  for  each  of  these 
respondents.  The  stories  allow  me  to  comprehend  entire  lives  of  individuals  and  to  see 
how  advantage  and  adversity  accumulate  across  work,  family,  and  social  spheres  over 
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time.  This  process  allows  me  to  develop  large  sample  sizes  of  in-depth  case  (people) 
studies. 

8.1.2    Step  Two:  Identify  common  experiences  and  characteristics 

In  the  next  steps,  I  make  judgments  about  which  forms  of  adversity  and  which 
forms  of  advantage  are  substitutable  across  life  histories.  This  allows  me  to  aggregate 
across  life  histories,  thereby  keeping  a  person-centered  focus,  but  one  that  is 
sufficiently  flexible  to  allow  me  to  combine  separate  lives  into  similar  categories.  In 
other  words,  this  enables  me  to  form  higher  level — and  more  abstract — descriptions  of 
experiences  that  represent  multiple  individuals.  This  is  a  critical  step  in  the  whole 
process  where  I  move  away  from  the  idiosyncrasy  of  each  individual  case  but  retain 
the  character  of  the  whole  life. 

Step  two  entails  thinning  the  list  of  variables  believed  to  contribute  to  health 
outcomes  while  still  capturing  the  variation  of  the  respondents'  lives.  I  first  remove 
variables  representing  conditions  that  occur  infrequently  and  those  that  the  previous 
empirical  literature  has  judged  to  be  inconsequential.  I  then  examine  the  variables  that 
measure  conditions  earlier  empirical  and  theoretical  research  suggest  play  a  role  in 
determining  health.''^  Wherever  possible,  I  create  composite  variables  to  summarize  a 
number  of  conditions  I  believe  to  be  substitutable.  For  example,  rather  than  separately 
coding  participation  levels  for  each  of  15  non-church  activities  the  1992/93  survey 
reports,  I  create  a  dichotomous  variable  for  high  involvement  in  one  or  more  non- 
church  clubs.  Respondents  who  reported  "quite  a  bit"  or  "a  great  deal"  of  involvement 
in  one  or  more  of  the  15  activities  are  considered  to  be  highly  involved.  Next,  I  look 
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for  aggregates  of  variables  which  together  represent  a  particular  domain  (for  example 
those  suggesting  upward  job  mobility),  which  again  are  common  to  multiple 
individuals  and  consistent  with  theoretical  considerations  and  past  empirical  findings 
on  the  determinants  of  health.  I  move  between  deductive,  theory-driven  inquiry  and 
inductive,  observation-driven  research.  At  each  stage  of  thinning  and  grouping  in  this 
phase  of  exploratory  data  analysis,  I  return  to  examine  individual  cases  (lives)  to  see 
what  value  the  vector  of  variables  takes  for  actual  people.  This  process  of  thinning 

and  grouping  leaves  me  with  48  variables  which  form  vector  a  (ai  ,  OC48).  135 

distinct  combinations  of  these  variables  summarize  the  responses  of  the  159  healthy 
women  and  202  combinations  represent  the  225  unhealthy  women's  responses. 

8.1.3    Step  Three:  Create  response  vectors  that  summarize  the  lives  of  the  people 
in  each  group 

The  goal  of  step  three  is  to  group  and  reduce  the  48  variables  in  vector  a  in 
order  to  represent  the  information  parsimoniously  and  meaningfully  so  that  lives  with 
major  commonalities  can  be  grouped  together.  Variables  are  first  grouped  together 
according  to  co-occurring  conditions  and  substitutable  conditions  common  to  the 
individuals  in  this  sample.  For  example,  I  take  six  variables  1  created  in  step  two, 
reporting  information  about  job  conditions  (job  satisfaction,  time  pressure,  and 
repetitiveness)  in  1975  and  1992,  and  summarize  them  with  one  dichotomous  variable 
representing  cumulative  exposure  to  stressful  working  conditions.  This  dichotomous 
variable  measures  cumulation  of  stressful  conditions  by  requiring  the  presence  of 
stressful  conditions  in  both  years;  it  allows  substitutability  among  the  specific 


110 


conditions  considered  to  be  stressful  by  requiring  the  respondent  to  have  reported  at 
least  two  of  the  three  conditions  in  both  1975  and  1992.  When  the  grouping  and 
thinning  is  complete,  I  have  reduced  the  48  variables  to  31  variables  which  form  the 

vector  P=(Pi  Psi).  Many  of  the  Pi  variables  reflect  composites  of  a  number  of  oCj 

variables,  for  example  summarizing  a  large  part  of  an  employment  history  with  a 
dichotomous  variable  representing  "upwardly  mobile  or  not."  After  thinning  down 
variables  and  developing  composite  variables,  these  31  variables  still  summarize 
considerable  diversity  of  experience.  There  are  1 19  distinct  combinations  of  these 
variables  for  the  159  healthy  women  and  183  combinations  for  the  225  unhealthy 
women.  There  are  96  stories  for  128  healthy  men  and  103  for  the  138  unhealthy  men. 

8.1.4    Step  Four:  Generate  aggregates  of  histories  for  clusters  of  respondents  in 
each  group 

In  step  four,  I  focus  on  each  of  the  four  outcome  groups  in  turn,  beginning  with 
the  healthy  women,  and  aggregate  individuals  into  subgroups  who  have  experienced 
common  pathways  to  that  group.  In  other  words,  I  organize  the  31  components  of  (3  in 
various  combinations  that  illustrate  diverse  life  history  pathways  to  health  for  these 
women.  My  goal  is  to  group  the  1 19  different  stories  of  the  healthy  women's  lives 
into  a  much  smaller  number  of  stories.  Each  of  these  aggregate  stories  tells  the  broad 
contours  of  a  single  life  history  shared  by  a  subset  of  the  healthy  women. 

Possible  subsets  of  vector  (3  are  grouped  into  distinct  aggregate  histories  as 
follows:  (1)  a  priori,  I  privilege  conjunctive  statements  (long  AND  statements) 
representing  co-occurring  conditions.  This  makes  representation  of  a  number  of 
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people's  histories  easy  to  understand.  For  example,  Singer  et  al.  (1998a)  find  that  a 
subset  of  women  who  recovered  from  depression  shared  common  conditions  across 
seven  variables.  Their  "pathway"  could  be  described  as  having  come  from  low  SES 
backgrounds,  yet  having  high  IQ,  having  experienced  very  good  school  performance 
and  upward  job  mobility,  never  having  lived  with  an  alcoholic,  and  not  having  been  a 
single  parent.  The  reasons  for  becoming  depressed  probably  stemmed  from  having 
experienced  the  death  of  at  least  one  parent  and  having  either  participated  in  care- 
giving  for  an  ill  person  or  having  at  least  one  chronic  health  problem. 

Practically  speaking,  I  execute  this  step  by  searching  for  high  frequency  cells  of 
co-occurring  conditions  among  combinations  of  the  31  conditions  for  the  healthy 
women.  I  generate  two-way  tables  of  counts,  then  three-way,  four-way,  etc.,  to  bring 
together  the  longest  partial  history  of  co-occurring  conditions  possible.  When  no  more 
conjunctions  can  be  made,  the  individuals  with  those  co-occurring  components  are 
considered  to  share  the  first  pathway.  They  are  removed  from  the  sample  being 
considered,  and  the  process  of  searching  for  combinations  of  variables  that  occur  in  a 
high  frequency  of  healthy  women  begins  again.  When  no  interpretable  subgroup  is 
present,  the  next  pathway  is  characterized  by  a  combination  of  AND  and  OR 
statements.  Disjunctive  OR  statements  allow  for  substitutable  conditions  to  influence 
the  health  outcome.  Once  a  distinguishable  group  is  characterized,  they  are  considered 
to  share  a  second  pathway  to  good  health,  and  are  removed  from  further  consideration. 
The  process  then  begins  again,  until  most  respondents  are  categorized.  There  may  be  a 
residual  category  of  people  who  do  not  share  any  apparent  history. 
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When  I  first  conducted  an  unrestricted  search  for  co-occurring  factors  from  the 
vector  P,  the  first  group  that  emerged  was  women  who  had  experienced  no  adversities 
and  a  lot  of  advantages.  To  make  the  findings  more  interpretable,  and  to  tie  them  to 
theoretical  principles,  I  went  back  and  grouped  the  31  variables  in  the  P  vector  into  a 
smaller  vector  y  consisting  of  15  variables.  Moving  between  exploratory  counts  of 
high  frequency  and  judgments  tied  to  the  organizing  principles  of  advantage  and 
adversity,  I  first  grouped  the  variables  according  to  whether  they  represent  adversities 
or  advantages.  Within  the  advantage  category,  I  then  grouped  conditions  according  to 
the  type  of  advantage  they  represented:  childhood  advantage,  high  social  contact, 
favorable  social  comparisons  and  life  evaluations,  good  coping  style,  and  high  social 
support. 

I  next  looked  for  the  effects  of  cumulation  and  substitution  of  factors  within 
these  five  areas  by  examining  how  the  conditions  within  each  area  co-existed  for  the 
cases  (people).  In  other  words,  I  printed  out  the  values  of  the  variables  for  each  case 
(there  is  a  sequence  of  variable  values  for  each  person).  1  then  made  judgments  about 
how  many  conditions  would  constitute  each  advantage.  To  be  classified  as  having 
childhood  advantage  in  ability,  support,  or  education,  the  respondent  had  to  have 
satisfied  at  least  four  out  of  the  seven  childhood  conditions  (emphasizing  the 
importance  of  cumulation  of  childhood  advantage  while  capturing  the  variation 
inherent  in  human  lives  by  allowing  some  substitution  among  the  seven  conditions). 
Figures  8.1  to  8.4  report  the  proportions  of  women  and  men  respectively  who  satisfy 
each  condition  by  health  status.  These  figures  show  the  generally  lower  prevalence  of 
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each  adversity  and  higher  prevalence  of  each  advantage  among  healthy  people  than 
unhealthy  people.  I  use  Boolean  notation  to  look  at  how  these  variables  co-exist  for 
individuals  and  alter  their  chances  for  particular  health  outcomes,  that  is  how  long 
term,  cumulative  processes  affect  aging. 

Using  this  y  vector  of  15  variables,  I  again  executed  a  search  of  contingency 
table  cells  for  the  most  common  co-occurring  conditions  among  the  healthy  women.  I 
saw  that  the  first  group  of  47  women  shared  a  number  of  advantages  (high  social 
contact,  favorable  social  comparisons/positive  life  evaluations,  good  coping  style,  and 
high  perceived  support,  but  not  high  childhood  advantage)  and  had  not  faced  any  of 
the  adversities  except  working  in  a  low  SEI  job.  After  removing  those  women  from 
the  sample,  1  repeated  the  search  process,  looking  for  possible  series  of  AND 
statements  to  characterize  a  second  distinctive  subgroup.  This  strategy  alone  did  not 
produce  a  meaningful  subgroup,  suggesting  that  the  Boolean  statements  describing  the 
next  category  of  pathways  needed  to  include  both  AND  and  more  complex  OR 
statements  representing  substitutable  conditions  to  capture  the  varied  experiences  of 
the  respondents. 

I  then  went  back  to  the  y  vector  and  assigned  each  respondent  a  score  for  the 
number  of  adversities  she  had  faced  and  a  score  for  the  number  of  advantages  she 
possessed.  I  graphed  the  bivariate  distribution  of  adversity  and  advantage  counts  in 
Figure  8.5  and  saw  visually  that  most  of  the  healthy  women  were  clustered  at  low 
adversity  and  had  four  or  five  advantages.  I  did  the  same  in  Figure  8.6  for  unhealthy 
females.  Comparing  the  two  figures,  I  could  see  that  while  the  density  of  the  healthy 
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women  concentrates  in  the  back  left  comer  of  the  diagram,  where  adversity  is  low  and 
advantage  high,  the  density  for  the  unhealthy  women  occurs  more  to  the  front,  without 
cumulative  advantage,  and  to  the  right,  with  more  adversity.  I  thus  created  a 
dichotomous  variable  indicating  high  or  low  advantage  (specifically,  having  four  or 
more  advantages  or  fewer  than  four  advantages,  respectively)  and  a  dichotomous 
indicator  of  adversity  summarizing  whether  the  respondent  reported  zero  or  one  or 
more  of  ten  possible  adversities.  Notably,  this  simple,  two-element  vector  5  captures 
significant  individual  variation. 

8.1.5    Composite  Variables 

The  composite  measures  of  adversity  and  advantage  are  as  follows.  Figures 
8.1-8.4  show  the  proportion  of  healthy  and  unhealthy  men  and  women  with  each  of  the 
fifteen  characteristics. 

8.1.5.1  Adversity 

I  define  adversity  as  having  experienced  one  or  more  of  the  following  ten 
chronic  or  acute  events  in  childhood,  adult  family  life,  and  employment  history 
captured  by  the  survey.  These  undesirable  life  events  are  used  as  an  indicator  of 
stressors  which,  based  on  previous  research,  are  likely  to  promote  negative 
physiological  changes.  I  would  like  to  emphasize  again  that  the  WLS  does  not  collect 
valuable  information  about  the  salience  of  these  "stressors"  to  each  respondent,  and 
there  may  be  considerable  heterogeneity  in  how  people  appraise  them. 

Childhood: 

(1)  grew  up  poor  (in  the  bottom  quintile); 
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(2)  grew  up  in  a  non-intact  family; 

(3)  grew  up  with  an  alcoholic  in  the  house; 

Adult  family  life: 

(4)  the  respondent's  child  died; 

(5)  is  currently  in  a  bad  marriage  (one  where  the  respondent  has  a  "not  at  all" 
or  "not  very"  similar  outlook  on  life  to  the  spouse  or  is  "not  at  all"  or  "not 
very"  close  to  the  spouse); 

(6)  has  lived  with  an  alcoholic  as  an  adult; 

(7)  had  a  marriage  end  due  to  divorce  or  death,  or  is  separated  from  spouse; 

Employment  history: 

(8)  had  more  than  one  involuntary  job  terminations,  defined  as  leaving  more 

than  one  job  due  to  any  of  these  five  reasons:  (a)  business  closing, 
downsizing,  relocating;  (b)  other  involuntary  termination  (help  no  longer 
needed);  (c)  strike;  (d)  temporary  lay-off;  (e)  seasonal  lay-off.  Note  that 
this  definition  of  involuntary  terminations  excludes  job  terminations  that  I 
deemed  to  be  for  "voluntary"  reasons  such  as,  for  example,  to  find  a  better 
job,  enter  the  military,  or  get  married.  In  addition,  to  avoid  endogeneity  I 
do  not  consider  reporting  leaving  a  job  for  health  reasons  as  an  involuntary 
termination. 

(9)  had  demanding  jobs  in  both  1975  and  1992,  defined  as  having 
experienced  two  or  more  of  these  conditions  in  both  1975  and  1992:  (a) 
reports  being  "somewhat"  OR  "very"  dissatisfied,  (b)  reports  "always"  OR 
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"frequently"  working  under  time  pressure,  (c)  reports  repeating  same 
things  "over  and  over"  35  or  more  hours/week; 
(10)  worked  in  low  SEI  jobs  in  both  1975  and  1992  or  experienced  a  decline 
in  SEI  of  over  100  points. 

8.1.5.2  Advantage 

I  define  high  advantage  as  having  four  or  more  of  the  following  five 
advantages.  Conversely,  1  define  low  advantage  as  having  three  or  fewer  of  the  same 
advantages. 

(1)  childhood  advantage  in  ability,  support,  or  education:  four  or  more  of 
the  following  seven  (all  data  except  for  education  beyond  high  school  were 
collected  in  1957):  (a)  high  school  grades  in  the  top  quarter  or  (b)  IQ  above 
1 10  or  (c)  a  high  school  teacher  evaluated  the  respondent  as  outstanding  or 
(d)  has  more  than  a  high  school  education  (i.e.,  one  or  more  years  of 
college  or  vocational  training)  or  (e)  reported  parents  wanted  respondent  to 
attend  college  or  (0  reported  plans  to  continue  schooling  after  high  school 
or  (g)  reported  that  friends  planned  to  pursue  further  education  after  high 
school. 

(2)  high  social  contact  as  an  adult  in  1992:  The  respondent  reports  at  least 
one  of  the  following  three:  (a)  attends  church  more  than  four  times  a  year 
OR  is  involved  "quite  a  bit"  OR  "a  great  deal"  with  a  church  or  religious 
group  or  (b)  had  contact  with  friends  plus  contact  with  relatives  four  or 
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more  times  in  past  month,  or  (c)  involved  "quite  a  bit"  OR  "a  great  deal" 
with  a  non-church  club. 


(3)  favorable  social  comparisons,  positive  life  evaluations  in  1992:  The 

respondent  reports  one  or  more  of  the  following  five  :  (a)  has  done  "much 
better"  or  "better"  than  a  randomly  selected  sibling  in  terms  of  education 
OR  work  OR  finances  OR  has  done  "much  better"  or  "better"  than  a 
randomly  selected  child  in  terms  of  education  OR  work  OR  finances;  (b) 
considers  self  to  have  been  "very  successful"  in  education,  (c)  considers 
self  to  have  been  "very  successful"  in  work,  (d)  considers  self  to  have  been 
"very  successful"  in  finances,  (e)  is  either  "not  far  at  all  from  life's  goals" 
OR  "has  accomplished  everything." 

(4)  good  coping  style:  In  1992/93,  the  respondent  agrees  strongly  OR 
moderately  with  the  statement  that  "I  see  myself  as  someone  who  is  relaxed 
and  handles  stress  well." 

(5)  reports  high  levels  of  emotional,  flnancial,  and  practical  social  support 
in  1992/93:  The  respondent  reports  all  five  of  the  following:  (a)  could 
borrow  $250  for  a  few  weeks,  (b)  could  talk  to  someone  about  a  personal 
problem  besides  spouse  or  a  young  child,  (c)  has  someone  in  the  family 
with  whom  respondent  can  share  very  private  feelings  and  concerns,  (d)  has 
a  friend  outside  the  family  with  whom  respondent  can  share  very  private 
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feelings  and  concerns,  and  (e)  could  ask  for  help  if  sick  for  more  than  a 
week  from  someone  besides  spouse  or  young  child. 

This  5  vector  of  two  variables  representing  adversity  and  advantage 
summarizes  the  complexity  of  real  lives  by  using  a  combination  of  Boolean 
expressions  that  allow  some  factors  to  be  required  in  combination(s)  and  others  to  be 
substitutable. 

8.2  Results  for  Women 

8.2.1    Descriptions  of  Healthy  Pathways 

With  these  definitions  of  adversity  and  advantage,  I  begin  again.  I  find  four 
pathways  to  good  health  (using  my  preferred  definition  of  health)  for  women  that  I 
represent  by  a  2  x  2  matrix  crossing  high  and  low  advantage  with  none  and  some 
adversity.  Table  8. 1 A  reports  the  results. 

8.2.1.1      Pathway  One:  High  Advantage,  No  Adversity 

None  of  the  35  women  in  the  first  pathway  had  experienced  any  of  the  ten 
adversities  described  above  and  all  shared  high  advantage.  In  other  words,  none  of 
them  grew  up  poor,  in  a  non-intact  family,  or  with  an  alcoholic  in  the  house;  none  had 
experienced  the  death  of  a  child,  lived  with  an  alcoholic  as  an  adult,  or  had  a  marriage 
end  due  to  divorce  or  death,  or  was  separated  or  in  a  bad  marriage;  none  had  more  than 
one  involuntary  job  termination,  had  demanding  jobs  in  both  1975  and  1992,  or 
worked  in  a  low  SEI  job  in  both  1975  and  1992  or  experienced  a  large  decline  in  SEI 
over  that  period.  In  addition  to  avoiding  these  adversities,  these  women  shared  four  or 
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more  of  the  five  advantages,  childhood  advantage  in  ability,  support,  or  education 
(71%);  high  social  contact  as  an  adult  (100%);  favorable  social  comparisons/positive 
life  evaluations  (100%);  good  coping  style  (97%);  and  high  perceived  emotional, 
financial,  and  practical  support  (91%).  This  group  represents  22%  of  the  healthy 
women. 

8.2.1.2  Pathway  Two:  High  Advantage,  Some  Adversity 

The  second  pathway  is  characterized  by  one  or  more  of  the  adversities 
combined  with  the  favorable  array  of  advantages  described  above.  87  women  (55%  of 
the  heahhy  women)  share  this  pathway.  These  women  all  faced  at  least  one  major 
adversity  (56%  faced  two  or  more  adversities)  but  had  a  deep  array  of  advantages  (four 
or  more  of  the  advantages  listed  above).  The  most  common  adversities  these  women 
faced  include  working  in  a  low  SEI  job  or  facing  a  decline  in  SEI  (48%),  having  a 
marriage  end  in  divorce  or  death,  or  being  separated  (43%),  living  with  an  alcoholic  as 
a  child  (28%),  and  living  with  an  alcoholic  as  an  adult  (18%).  The  percentage  with 
each  advantage  was  statistically  indistinguishable  from  that  in  pathway  one. 

8.2.1.3  Pathway  Three:  Low  Advantage,  Some  Adversity 

The  31  women  in  the  third  pathway  had  one  or  more  of  the  10  adversities; 
however,  they  had  fewer  than  four  of  the  five  buffering  resources.  The  most  common 
adversities  include  low  or  downward  SEI  (48%),  growing  up  with  an  alcoholic  (32%), 
growing  up  poor  (32%),  having  had  a  marriage  end  due  to  divorce  or  death,  or  being 
separated  (26%),  having  had  a  child  die  (19%),  and  living  with  an  alcoholic  as  an  adult 
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(19%).  57%  of  this  group  faced  two,  three,  or  four  of  these  adversities.  The  least 
frequently  occurring  advantages  include  childhood  advantage  (10%),  good  coping 
style  (45%),  and  high  support  (52%).  The  women  sharing  pathway  three  represent 
one-fifth  of  the  healthy  women. 

8.2.1.4      Pathway  Four:  Low  Advantage,  No  Adversity 

The  six  remaining  women  all  have  low  advantage  but  have  not  experienced 
adversity.  They  represent  a  mere  4%  of  the  healthy  women. 

8.2.2    Distinguishability  Tests 

In  this  section,  I  test  whether  the  multiple  life  pathways  of  the  healthy  women 
occur  among  the  unhealthy  women  at  a  statistically  significant  different  frequency.  To 
do  so,  I  employ  a  multiple  comparison  strategy,  called  Bonferroni  t-statistics,  to  set 
two-sided  simultaneous  confidence  intervals  around  the  differences  in  proportions 
(Miller  198 1 ;  Singer  et  al.  1998a;  Zhao  et  al.  1998).  Appendix  Two  describes  the 
Bonferroni  adjustment  in  more  depth. 

Based  on  the  literature  I  describe  in  Chapters  Two  and  Three  and  the  way  I 
define  advantage  and  adversity,  I  hypothesize  broadly  that  advantage  will  promote 
health  and  adversity  will  promote  illness.  Thus  1  expect  that  the  pathway  of  adversity 
and  low  advantage  will  be  more  prevalent  among  the  unhealthy,  and,  conversely,  the 
pathway  of  no  adversity  and  high  advantage  will  be  more  prevalent  among  the  healthy. 
I  am  uncertain  whether  the  pathways  of  adversity  and  high  advantage  and  of  no 
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adversity  and  low  advantage  will  be  more  or  less  common  among  the  healthy 
respondents. 

Comparisons  of  the  proportion  of  healthy  women  to  the  proportion  of 
unhealthy  women  in  each  pathway  shows  that  there  is  statistically  significant 
distinguishability  for  three  of  the  four  pathways  (see  Table  8.1  A).  The  first  pathway  of 
no  major  adversities  with  high  advantage  characterizes  22%  of  the  healthy  women  but 
only  9%  of  the  unhealthy  women.  Moving  to  the  second  pathway  of  adversity  and 
high  advantage,  55%  of  the  healthy  women  fit  this  pathway,  compared  to  a  statistically 
lower  29%  of  the  unhealthy  women.  The  third  pathway  (adversity  plus  low 
advantage),  which  I  expect  to  be  the  most  likely  to  characterize  people  in  bad  health, 
covers  a  fifth  of  the  healthy  women,  but  over  half  of  the  unhealthy  women.  All  of 
these  differences  are  statistically  significant  at  greater  than  a  1%  level.  The  remaining 
pathway,  characterized  by  no  adversity  and  low  advantage,  accounts  for  a  mere  4%  of 
the  healthy  women  and  8%  of  the  unhealthy  women.  These  proportions  are  not 
statistically  different  at  the  10%  level,  possibly  due  to  the  small  number  of  women 
who  share  this  category  of  history. 

In  order  to  test  the  sensitivity  of  these  findings  to  the  definition  of  health  I 
employ,  I  turn  to  the  more  commonly  used  self-reported  health  measure.  I  first  treat 
those  who  report  excellent  health  as  healthy  (30%  of  women)  and  those  who  report 
very  poor,  poor,  or  fair  health  as  unhealthy  (1 1%  of  women).  The  pathway  results  are 
similar  to  those  using  my  preferred  measure  of  health  (refer  to  Table  8.  IB).  19%  of 
the  healthy  women  share  Pathway  One  of  no  adversity  and  high  advantage,  compared 
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to  8%  of  unhealthy  women.  Pathway  Two  (adversity  plus  high  advantage)  describes 
neariy  half  of  the  healthy  women,  which  is  statistically  higher  than  the  less  than  one- 
third  of  unhealthy  women's  lives  it  also  summarizes.  Pathway  Three,  which  consists 
of  adversity  without  high  advantage,  covers  27%  of  the  healthy  women,  which  is  about 
half  of  the  53%  of  the  unhealthy  women  it  describes.  All  of  these  differences  are 
significant  at  the  0.001%  level.  The  fourth  pathway  of  no  adversity  and  low  advantage 
covers  7%  of  the  healthy  women  and  8%  of  the  unhealthy  women,  which  is  not 
statistically  distinguishable  at  the  10%  level. 

Finally,  I  overlay  the  pathways  onto  the  broadest  definition  of  good  health  to 
see  how  the  pathways  isolated  among  the  extremely  healthy  work  on  the  entire  sample 
of  women  (see  Table  8.1C).  For  this  analysis,  I  consider  the  88.6%  of  women  who 
report  good  or  excellent  health  to  be  in  good  health.  I  compare  them  to  the  remaining 
women  who  are  considered  to  be  in  bad  health  based  on  reporting  their  health  as  very 
poor,  poor,  or  fair  (as  in  Table  8.  IB).  Again,  the  prevalence  of  the  pathways  among 
the  two  groups  is  statistically  different.  Pathway  One  of  no  adversity  and  high 
advantage  covers  15%  of  healthy  women  and  half  that  percentage  of  unhealthy 
women.  Pathway  Two  (adversity  and  high  advantage)  describes  41%  of  healthy 
women  and  a  statistically  lower  31%  of  unhealthy  women.  The  third  pathway  of 
adversity  and  low  advantage  covers  35%  of  healthy  women  and  a  much  higher  53%  of 
unhealthy  women.  Again,  the  fourth  pathway  occurs  with  statistically  similar 
frequency  amongst  the  two  groups.  Figures  8.7-8.9  show  graphically  how  different 
life  experiences  are  associated  with  healthy  as  opposed  to  unhealthy  outcomes. 
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In  summary,  the  stark  distinction  between  the  incidence  of  the  pathways  among 
the  healthy  and  unhealthy  is  robust  to  different  definitions  of  health.  Unlike  the  first 
analysis  reported  in  Table  8.1  A  that  compares  the  two  extremes  of  healthy  and 
unhealthy  and  covers  384  women,  the  third  analysis  reported  in  Table  8.1C  covers  all 
2,735  women  in  the  sample.  Including  the  women  who  fall  along  the  middle  of  the 
health  continuum  leads  to  the  same  conclusions  about  the  importance  of  high 
advantage  and  low  adversity  in  promoting  healthy  aging.  Not  surprisingly,  fewer  of 
these  women  had  high  advantage  than  the  women  who  passed  the  stricter  test  for  good 
health  embodied  in  my  preferred  definition,  and  the  differences  in  the  proportions  of 
unhealthy  and  healthy  women  is  narrower  for  each  pathway.  However,  the  confidence 
intervals  around  the  difference  in  prevalence  rates  for  the  two  measures  of  health 
status  overlap,  so  there  is  no  evidence  for  a  statistical  difference. 

Using  a  variety  of  proxies  of  health  status,  the  pathways  of  no  adversity  and 
high  advantage,  and  adversity  and  high  advantage,  are  each  about  twice  as  common 
among  the  healthy  as  among  the  unhealthy  women.  In  contrast,  the  pathway  of 
adversity  and  low  advantage  is  2.8  times  more  common  among  the  unhealthy  women; 
and  the  pathway  of  no  adversity  and  low  advantage  occurs  at  roughly  the  same  rate  in 
both  groups. 

8.2.3    Odds  Ratios 

I  present  these  same  findings  in  a  different  way  to  emphasize  the  importance  of 
life  experience  to  subsequent  health  outcomes.  I  model  pathways  as  a  categorical 
variable  and  use  the  riskiest  pathway  of  adversity  and  low  advantage  as  the  reference 
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category.  The  odds  ratios  I  report  in  Table  8.2  are,  in  a  word,  striking.  Beginning  with 
the  preferred  health  status  measure,  the  women  with  the  most  favorable  life  histories, 
those  with  no  adversity  and  high  advantage,  were  over  six  and  a  half  times  more  likely 
to  be  healthy  than  unhealthy  compared  to  the  women  in  the  worst  pathway,  that  of 
adversity  and  low  advantage  (OR  6.6,  CI  3.4-12.8).^' 

Women  whose  lives  showed  adversity  yet  had  a  high  array  of  advantages  were 
over  five  times  more  likely  to  be  healthy  than  unhealthy  compared  to  the  most 
disadvantaged  women  (OR  5.3,  CI  3.2-8.8).  While  the  odds  ratios  for  Pathway  Two 
are  similar  to  those  for  Pathway  One,  I  do  not  combine  people  from  the  two  pathways 
into  one  group  sharing  high  advantage.  I  keep  the  distinction  in  order  to  emphasize 
that  the  two  groups  have  conceptually  distinct  histories.  The  first  group  shares  a 
history  of  advantage,  benefiting  both  from  the  presence  of  cumulative  advantage  and 
the  lack  of  adversity,  while  the  second  group  has  faced  challenge,  in  terms  of 
experiencing  one  or  more  adversities,  but  also  has  strong  advantages  to  draw  upon. 

There  is  no  statistical  difference  in  the  odds  of  being  healthy  for  women  with 
no  adversity  and  low  advantage  and  the  reference  category  of  women  with  adversity 
and  low  advantage. 

Using  the  other  definitions  of  health  status  reduces  the  magnitude  of  these  odds 
ratios  and  makes  the  last  pathway  of  no  adversity  and  low  advantage  significantly 
different  from  the  reference  category.  Yet  even  with  the  least  stringent  definition  of 
health  status,  the  women  with  no  adversity  and  high  advantage  still  have  nearly  three 
times  the  odds  of  being  healthy  as  the  women  with  adversity  and  low  advantage.  The 
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women  with  adversity  and  high  advantage  are  still  twice  as  likely  to  be  healthy  as  the 
women  in  the  reference  category  using  this  definition  of  health.  People  whose  lives 
are  described  by  the  fourth  pathway,  that  of  no  adversity  and  low  advantage,  are  1.6 
times  as  likely  to  be  healthy  rather  than  unhealthy  compared  with  the  people  with 
adversity  and  low  advantage.  However,  the  difference  is  not  statistically  significant. 
(See  Tables  8.2B  and  C.) 

To  summarize,  irrespective  of  the  definition  of  health  status,  life  experience 
influences  health  status  considerably,  with  healthier  people  being  more  likely  to  have 
experienced  lives  marked  by  high  advantage,  and  with  unhealthy  people  being  more 
likely  to  have  experienced  low  advantage.  Not  surprisingly,  I  find  that  life  experiences 
differ  more  when  comparing  the  extremes  of  the  health  distribution  than  when 
companng  groups  which  include  the  middle  of  the  health  distribution. 

8.3  Results  for  Men 

8.3.1    Description  of  Pathways 

I  repeat  the  steps  described  above  for  men  and  briefly  describe  my  findings 
here.  For  them,  the  definition  of  advantage  changes  slightly.  Instead  of  relying  on  the 
seven  measures  of  childhood  advantage,  the  healthy  men  are  best  described  as  having 
completed  more  than  a  high  school  education.  In  addition,  the  fifth  advantage,  having 
high  social  support,  is  slightly  different  for  men  and  women.  For  the  men,  having 
someone  in  the  family  with  whom  he  can  share  very  private  feelings  and  concerns  is 
treated  as  substitutable  with  having  a  friend  outside  the  family  with  whom  he  can  share 
very  private  feelings  and  concerns.""  As  with  the  women,  the  bivariate  distnbution  of 
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advantages  and  adversities  differs  by  health  status  (see  Figures  8.10  and  8.11). 
Comparing  the  two  graphs  shows  that  healthy  men  are  concentrated  in  the  comer  with 
low  adversity  and  high  advantage.  The  few  people  who  have  faced  cumulative 
adversity  all  share  high  cumulative  advantage.  In  contrast,  the  unhealthy  men  tend  to 
have  experienced  more  adversity  and  less  advantage. 

After  modifying  the  definition  of  advantage  for  the  men  slightly,  I  examine 
four  pathways  to  good  health  for  men.  Table  8.3A  reports  the  men's  pathways  using 
the  preferred  health  definition.  The  first  pathway  of  no  adversity  and  high  advantage 
describes  43  healthy  men.  This  represents  34%  of  the  healthy  men,  which  is 
statistically  higher  than  the  15%  of  unhealthy  men  who  also  have  this  pathway.  The 
second  pathway,  of  adversity  with  high  advantage,  is  shared  by  73  of  the  healthy  men. 
This  represents  57%  of  the  healthy  men  which  is  statistically  higher  than  the  34%  of 
the  unhealthy  men  who  share  this  pathway.  The  third  pathway  describes  men  who 
have  faced  one  or  more  of  the  adversities  and  have  only  low  advantage.  Only  9 
healthy  men  (7%)  have  this  pathway,  compared  to  a  much  higher  42%  of  the  unhealthy 
men.  All  of  these  differences  are  significant  at  greater  than  the  1%  level.  Finally,  the 
fourth  pathway  of  no  adversity  and  low  advantage  is  shared  by  3  (2%)  healthy  men. 
This  is  statistically  lower  than  the  9%  of  the  unhealthy  men  who  are  described  by  this 
pathway,  at  the  6%  significance  level. 

As  I  have  done  with  the  women,  1  test  the  sensitivity  of  these  findings  to  my 
measure  of  health  status.  When  I  use  the  first  measure  of  self-reported  health  status, 
27.9%  of  men  are  considered  healthy  on  the  basis  of  reporting  excellent  health,  and 
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1 1.3%  are  considered  unhealthy  based  on  reporting  very  poor,  poor,  or  fair  health.  The 
direction  and  magnitude  of  differences  between  the  proportions  of  healthy  and 
unhealthy  described  by  the  first  three  pathways  are  similar  to  the  analysis  using  my 
preferred  health  status  measure  (compare  panels  A  and  B  in  Table  8.3).  The  two 
differences  are,  first,  that  the  fourth  pathway  occurs  with  the  same  prevalence  among 
healthy  and  unhealthy  men  using  this  definition  of  health  status,  and  second,  that  the 
differences  in  the  prevalence  of  each  life  history  between  the  healthy  and  unhealthy 
groups  narrows  slightly.  This  finding  is  unsurprising  because  this  self-reported 
measure  of  health  status  assigns  more  people  in  the  middle  of  the  health  distribution  to 
good  or  bad  health  than  my  preferred  measure,  which  focuses  more  on  the  extremes  of 
the  health  distribution. 

I  then  turn  to  the  least  stringent  definition  of  good  health  status,  which  widens 
the  preceding  definition  to  allow  respondents  who  report  either  good  or  excellent 
health  to  be  considered  healthy  (see  Table  8.3C).  According  to  this  third  definition  of 
health,  88.5%  of  the  men  are  healthy,  while  11.3%  are  unhealthy.  Using  this 
definition,  the  differences  in  prevalence  of  the  first  three  pathways  narrow  further,  but 
are  still  significant.  The  proportions  of  healthy  and  unhealthy  described  by  the  fourth 
pathway  of  no  adversity  and  low  advantage  are  not  statistically  distinguishable.  The 
main  difference  I  find  here  is  that  fewer  of  the  men  classified  as  healthy  by  this 
definition  report  high  advantage  (69%,  compared  with  91%  of  the  men  classified  as 
healthy  by  the  positive  health  measure  and  81%  who  self-report  excellent  health). 
Figures  8.12-8.14  show  the  proportions  of  healthy  and  unhealthy  men  (using  the  three 
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definitions  of  health)  described  by  each  pathway.  They  emphasize  how  cumulative 
advantage  and  adversity  shape  health  outcomes  for  men,  as  they  do  for  women. 

The  results  for  the  men  are  similar  whether  I  use  the  male  or  female  pathway 
constructions,  perhaps  due  to  the  coarseness  of  the  method  which  allows  a  high  degree 
of  substitutability  between  conditions.  When  I  apply  the  female  pathways  to  the  men 
in  Table  8.4,  the  first  three  pathways  still  occur  with  significantly  different  rates 
among  the  healthy  and  the  unhealthy,  and  the  magnitude  and  direction  of  the 
differences  are  similar  to  the  pathways  using  the  male  definitions.  The  only  notable 
difference  is  that  the  female  pathway  construction  classifies  more  men  as  having  low 
advantage  than  the  male  pathway  construction. 

The  findings  for  the  men  are  qualitatively  similar  to  those  for  the  women.  The 
pathways  of  no  adversity  and  high  advantage  and  adversity  and  high  advantage  each 
occur  with  a  statistically  higher  frequency  among  the  healthy  men  than  among  the 
unhealthy  men. 

8.3.2    Odds  Ratios 

As  with  the  women,  I  present  the  information  about  pathway  incidence  for  the 
men  as  odds  ratios  in  Table  8.5  to  underscore  the  large  role  life  experience  plays  in 
determining  health.  The  men  who  had  faced  one  or  more  adversities  were  over  ten 
times  more  likely  to  be  described  by  my  preferred  measure  of  health  if  they  had  a  high 
array  of  advantages.  While  this  odds  ratio  falls  for  the  other  two  measures  of  health 
status,  it  remains  extremely  high.  The  odds  ratio  is  5.3  when  comparing  excellent 
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versus  fair,  poor,  or  very  poor  health  status.  Even  for  the  least  strict  definition  of 
health  status,  men  with  adversity  are  two  and  a  half  times  more  likely  to  be  healthy 
than  unhealthy  if  they  have  high  advantage.  Those  who  experienced  no  adversity  and 
high  advantage,  the  hypothesized  most  advantageous  life  history,  were  between  13.2 
and  2.5  times  as  likely  to  be  healthy  rather  than  unhealthy  compared  with  those  who 
had  experienced  adversity  and  low  advantage,  depending  on  the  measure  of  health 
status.  The  life  history  of  low  adversity  and  low  advantage  occurs  with  similar 
statistical  frequency  in  both  the  healthy  and  unhealthy  outcome  groups  (except  when 
comparing  people  who  report  excellent  health  with  those  that  report  fair,  poor,  or  very 
poor  health).  The  differences  in  the  incidence  of  different  life  histories  by  health 
status  strongly  supports  the  hypothesis  that  psycho-social  experience  influences  health 
outcomes. 

8.4  Overcoming  High  Adversity:  Resilience 

I  next  test  the  role  of  advantage  in  promoting  resilience  in  people  who  have 
faced  cumulative  adversity.  As  I  showed  before,  women  with  one  or  more  adversity 
and  high  advantage  were  between  2.9  and  6.6  times  more  Hkely  to  be  healthy  than 
unhealthy  compared  to  women  with  one  or  more  adversity  and  low  advantage 
(depending  on  the  measure  of  health  status  I  used).  In  this  section  I  examine  the 
health-promoting  effects  of  my  proxy  for  advantage  when  faced  with  cumulative 
adversity.  Whereas  in  Section  8.2  I  considered  having  one  or  more  of  the  ten 
adversities  to  be  a  proxy  for  adversity,  I  now  examine  the  pathways  of  women  first 
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with  two  or  more  adversities,  and  then  with  three  or  more  adversities.  These  women 
have  faced  hard  challenges  in  their  lives. 

The  results,  reported  in  Tables  8.6  and  8.7,  again  show  the  powerful  role 
advantage  plays  in  promoting  resilience  to  challenge.  When  adversity  is  measured  as 
having  two  or  more  of  the  ten  adversities  (Table  8.6,  Panels  A-C),  women  with 
adversity  and  high  advantage  are  between  2.1  and  4.8  times  more  likely  to  be  healthy 
than  the  women  with  adversity  and  low  advantage  (depending  on  the  definition  of 
health  status).  When  faced  with  higher  adversity,  measured  as  having  three  or  more  of 
the  ten  adversities  (Table  8.6,  Panels  D-F),  having  high  advantage  boosts  the  odds  of 
being  healthy  to  between  2.8  and  7.7,  depending  on  which  health  status  measure  I  use. 

For  men,  advantage  packs  a  more  powerful  punch.  Using  the  male  definitions 
of  advantage,  having  high  advantage  boosts  the  odds  of  being  healthy  (using  the 
preferred  definition  of  health)  13.2  times  when  faced  with  one  or  more  adversity 
(Table  8.5A).  Even  using  the  least  restrictive  definition  of  health,  high  advantage  still 
boosts  the  odds  of  being  healthy  2.5  times  (Table  8.5C).  When  faced  with  two  or 
more  adversities,  the  odds  range  from  2.3  to  18.9,  depending  on  which  measure  of 
health  is  modeled  (Table  8.7,  Panels  A-C).  When  faced  with  three  or  more  of  the  ten 
adversities,  the  odds  of  maintaining  health  range  from  42  using  the  preferred  definition 
of  health  to  4.4  using  the  broadest  definition  of  health  (Table  8.7,  Panels  D-F). 

This  analysis  demonstrates  that  for  both  men  and  women,  regardless  of  the 
definition  of  health,  a  multi-faceted  collection  of  advantages  considerably  boosts  the 
odds  of  being  healthy  despite  facing  cumulative  lifetime  disadvantage.  In  other  words. 
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cumulative  adversity  does  not  determine  ill  health;  cumulative  advantage  strongly 
promotes  resilience,  enabling  people  to  avoid  or  recover  from  the  damaging  effects  of 
adversity. 

This  protective  effect  of  cumulative  advantage  is  more  potent  for  men  than  for 
women.  This  raises  questions  about  where  this  difference  arises.  Do  men  face  less 
adversity?  Or  does  adversity  influence  men  less  due  to  their  perceptions  or  cognitive 
processes?  Similarly,  do  men  benefit  from  more  advantage?  Or  does  a  given  level  of 
advantage  promote  health  more  for  women  than  for  men?  I  hope  to  examine  these 
questions  further  in  future  research. 

8.5  Effects  of  Pre-Adult  Experience 

Having  demonstrated  that  psycho-social  experience  plays  a  large  role  in 
shaping  health  outcomes,  I  focus  on  the  effects  of  the  first  two  decades  of  life  on 
health  status  at  midlife,  using  my  preferred  measure  of  health  status.  Having  high 
childhood  advantage  in  ability,  support,  or  education  (having  four  or  more  of  the  seven 
conditions  defined  in  Section  8.1.5.2),  considerably  boosts  the  odds  of  being  healthy  as 
opposed  to  unhealthy  for  both  men  and  women.  For  the  women,  having  high 
childhood  advantage  doubles  the  odds  of  being  healthy  versus  unhealthy  in  midlife 
(OR  2.2,  95%  confidence  interval  1.5-3.4).  For  the  men,  childhood  advantage  triples 
the  odds  of  being  healthy  as  opposed  to  unhealthy  in  middle  age  (OR  3.2,  95%  CI  1.9- 
5.4). 

I  next  examine  the  gross  effect  of  childhood  adversity  (having  either 
experienced  childhood  poverty,  grown  up  with  an  alcoholic  in  the  household,  or  grown 
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up  without  both  parents  in  the  home).  I  find  that  experiencing  early  adversity  cuts 
women's  odds  of  being  healthy  in  half  (OR  0.54,  95%  CI  0.36-0.83).  Childhood 
adversity  does  not  have  a  statistically  significant  gross  effect  on  health  outcomes  for 
the  men.  I  also  include  both  adversity  and  advantage  in  a  logistic  regression  to  test  for 
their  net  effects.  For  the  women,  childhood  advantage  still  doubles  the  odds  of  being 
healthy  (OR  2.2,  CI  1.4-3.2)  while  adversity  reduces  the  odds  by  40%  (OR  0.6,  CI  0.4- 
0.9).  For  the  men,  childhood  advantage  still  triples  the  odds  of  being  healthy  (OR  3.1, 
CI  1.8-5.3)  and  adversity  is  still  insignificant.  For  both  sexes,  the  variables  are  jointly 
significant  (p=0.0001). 

These  results  demonstrate  three  important  points.  First,  my  analysis  shows  the 
importance  of  pre-adult  experience  on  subsequent  health  status.  The  information  used 
to  construct  the  measures  of  childhood  advantage  and  adversity  were  all  based  on 
experiences  before  the  age  of  18,  with  the  exception  of  educational  attainment,  which 
coded  whether  the  respondent  had  obtained  one  or  more  years  of  any  type  of  education 
after  high  school.  Health  status  was  based  on  questions  about  health  at  age  52/53. 
Thus  I  find  that  childhood  experience  plays  a  strong  role  in  health  outcomes  some 
thirty-five  years  later. 

Second,  life  experiences  appear  to  affect  men  and  women  in  slightly  different 
ways.  For  the  women,  both  measures  of  childhood  adversity  and  advantage  influence 
subsequent  health.  For  the  men,  only  childhood  advantage  and  not  childhood 
adversity  seems  to  affect  subsequent  midlife  health. 
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Using  the  1946  Birth  Cohort  in  England,  Wadsworth  (1986)  finds  more 
pronounced  gender  differences  in  the  effects  of  childhood  experience  on  illness  at  age 
20-25.  He  measures  ill  health  in  early  adulthood,  classifying  people  who  report 
spending  28  or  more  consecutive  days  in  hospital  or  three  or  more  consecutive  weeks 
absent  from  school  or  work  due  to  illness  as  being  severely  ill.  He  finds  that 
educational  achievement  and  father's  social  class  when  the  respondent  was  aged  15 
were  each  statistically  associated  with  serious  illness  at  age  20-25  for  men,  but  neither 
was  for  women. 

A  number  of  factors  may  influence  why  childhood  experience  does  not  seem  to 
affect  women's  early  adulthood  health  in  the  Birth  Cohort  study  but  does  affect  the 
WLS  women's  midlife  health,  including  different  samples  and  different  models. 
Probably  most  important,  my  study  examines  health  status  at  midlife  rather  than  early 
adulthood.  It  is  possible  that  childhood  experience  takes  longer  to  affect  the 
subsequent  health  of  girls  than  boys.  In  other  words,  the  dynamic  model  linking 
experience  to  health  status  may  differ  for  men  and  women. 

In  an  analysis  of  the  effect  of  parental  socioeconomic  status  on  mortality  (not 
morbidity)  using  the  same  1946  Birth  Cohort,  Wadsworth  (1991,  132)  presents 
evidence  consistent  with  this  possibility.  He  finds  that  the  mortality  rates  of  women 
whose  fathers  held  manual  jobs  begins  to  diverge  from  the  rates  of  those  whose  fathers 
held  non-manual  jobs  after  age  25,  and  the  gap  continues  to  widen  until  age  35,  the 
end  of  the  study  period.  For  the  men,  the  effect  of  social  class  on  mortality  is  present 
at  age  5  and  widens  gradually  until  age  35  (Wadsworth  1991,  132).  Matthews  et  al. 
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(1999)  also  report  that  gender  differences  in  social  inequalities  in  health  vary  by  age.  I 
hope  to  undertake  additional  studies  using  the  1946  Birth  Cohort  and  the  WLS  to 
examine  gender  differences  in  the  effects  of  social  inequalities  on  health  status  and 
mortality  over  the  life  course. 

Third,  my  findings  on  the  importance  of  childhood  advantage  address  the 
potential  criticism  that  the  stark  differences  in  the  incidence  of  the  pathways  by  health 
status  can  be  attributed  solely  to  reverse  causation,  whereby  poor  health  causes  adverse 
life  experiences.  Over  a  lifetime,  I  expect  causation  to  hold  in  both  directions,  with 
life  experiences  affecting  health  and  health  shaping  life  experiences.  Childhood 
experience  offers  a  notable  exception  because  I  expect  little  feedback  from  health 
outcomes  in  middle  age  to  childhood  advantage  in  ability,  support,  education,  and 
parental  income.  For  there  to  be  strong  reverse  causation,  childhood  illness  would 
have  to  affect  both  the  childhood  experience  proxies  and  health  status  in  middle  age. 
This  is  less  likely  than  is  the  case  with  other  variables  I  include  in  my  model  such  as 
marital  history  and  employment  history.  Thus  the  strong  impact  I  find  of  childhood 
experience  on  subsequent  health  status  provides  evidence  that  the  link  between  health 
and  social  experience  does  not  merely  run  from  health  to  experience. 

8.6  The  Importance  of  Measuring  Cumulative  Experience 

In  this  section  1  briefly  discuss  the  importance  of  measuring  cumulative 
experience  using  a  person-centered  rather  than  variable-centered  framework.  I 
estimate  multivariate  logistic  equations  separately  by  sex,  predicting  health  status 
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based  on  over  30  variables  I  use  to  construct  the  life  history  pathways  (many  of  which 
already  reflect  combinations  of  survey  responses).  Notably,  most  of  these  variables  do 
not  show  a  statistically  significant  net  association  on  health  status,  although  the 

23 

variables  are  jointly  significant.    However,  as  I  demonstrate  above,  producing 
composite  variables  that  reflect  substitutability  and  accumulation  of  conditions  from 
which  I  then  develop  pathways  to  good  and  ill  health  reveals  observable  effects  of 
cumulative  experience.  For  example,  when  I  enter  the  five  components  I  use  to 
measure  social  support  into  the  full  multivariate  logistic  regression  individually,  none 
is  significant  at  less  than  the  10%  level  except  the  variable  measuring  whether  the 
respondent  could  talk  to  someone  about  a  personal  problem  besides  a  spouse  or  young 
child,  which  was  significant  for  men.  However,  a  dummy  variable  which  takes  the 
value  of  one  if  the  respondent  satisfies  all  five  conditions  and  zero  otherwise  achieves 
6%  significance  for  women  and  5%  for  men.  This  demonstrates  that  cumulative 
experience  may  operate  in  a  non-linear  manner,  having  a  statistically  significant 
impact  on  an  outcome  when  the  single  components  that  form  it  do  not.  In  sum,  the 
person-centered  method  produces  a  more  detailed  and  nuanced  picture  of  the  effects  of 
long-term,  cum.ulative  processes  on  midlife  health  status  than  traditional  variable- 
centered  statistical  methods  allow. 
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•  Chapter  Nine  • 

Conclusions 


In  this  chapter,  I  summarize  my  findings  and  discuss  policy  implications  for 
researchers,  individuals,  providers,  and  policy-makers. 

9.1  Findings 

After  building  a  model  of  the  determinants  of  health  which  links  life 
experience  to  health  outcomes  through  plausible  physiological  pathways  in  Chapters 
Two  and  Three,  I  turned  to  the  Wisconsin  Longitudinal  Survey  to  test  my  hypotheses. 

Before  I  evaluate  the  hypotheses  I  set  out  in  Chapter  Five,  I  would  like  to 
report  four  findings  important  to  future  health  outcomes  research.  First,  I  discovered 
that  the  men  and  women  who  answered  the  first  WLS  survey  in  1957  at  ages  17  and 
18  and  who  died  before  age  52/53  had  different  pre-adult  profiles  than  those  who  lived 
but  were  unhealthy  by  age  52/53.  Furthermore,  the  differences  varied  by  sex.  The 
differences  between  the  women  were  slight,  with  the  women  who  died  having  slightly 
lower  high  school  rank  and  teacher  evaluations  than  those  who  became  unhealthy.  In 
contrast,  the  men  who  died  had,  on  average,  more  advantage  in  childhood  than  the 
men  who  became  sick.  Parental  income  and  support  for  higher  education  were  higher 
for  the  men  who  later  died.  In  addition,  those  men  who  died  after  1975  were  more 
likely  to  hold  high  status  jobs  than  those  who  subsequently  became  unhealthy.  While  I 
am  unable  to  analyze  deaths  by  cause  or  age  at  this  time,  my  findings  suggest  health 


160 


researchers  who  use  cross-sectional  studies  (and  longitudinal  studies  that  do  not  track 
mortaliiy)  need  to  account  for  mortality  truncation  when  building  their  models. 
Furthermore,  my  analysis  suggests  that  my  own  findings  may  well  understate  the 
incidence  and  importance  of  poor  experiential  profiles. 

The  second  finding  of  interest  to  health  researchers  is  the  need  to  use  broader 
measures  of  positive  health  than  simple  self-reports  of  good  or  excellent  health.  A 
number  of  studies  justify  using  self-reported  health  to  measure  true  health  status 
because  self-reported  poor  health  predicts  subsequent  mortality.  However,  my 
analysis  shows  that  good  and  excellent  self-reported  health  do  not  capture  either  the 
absence  of  significant  morbidity  or  the  presence  of  positive  thriving.  Some  might 
argue  that  requiring  people  to  have  high  well-being  to  be  considered  healthy  is 
impractical  and  based  in  lofty  philosophical  debates  about  higher  order  wants  rather 
than  needs,  or  that  single  survey  questions  are  more  economical  to  administer.  In  fact, 
the  people  classified  as  healthy  by  my  preferred  definition  of  health  report  fewer 
hospital  spells  and  spend  relatively  fewer  days  at  home  in  bed  due  to  illness  than  the 
people  classified  as  healthy  by  the  other  two  definitions.  Furthermore,  having 
information  about  other  aspects  of  health  status  allows  researchers  to  construct 
measures  of  health  status  with  more  precision  than  self-reported  health.  Roughly  a 
third  of  respondents  report  excellent  health  and  over  88%  report  good  or  excellent 
health.  Roughly  half  of  the  people  I  classify  as  having  poor  health  due  to  reported 
functional  limitations  report  their  health  as  "good." 
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The  third  contribution  this  study  makes  to  the  field  consists  in  moving  beyond 
identifying  which  factors  increase  vulnerabihty  to  ill  health.  I  begin  to  identify  the 
predictors  of  positive  health  outcomes,  and  thereby  advance  knowledge  of  preventive 
processes  and  protective  factors.  My  analysis  demonstrates  the  importance  of  long- 
term  processes,  or  cumulative  advantage  and  cumulative  adversity,  in  predicting 
subsequent  health  outcomes.  I  find  that  having  a  diverse  set  of  advantages  in  terms  of 
childhood  background,  social  contact,  social  comparisons  and  life  evaluations,  coping 
style,  and  perceived  social  support  promotes  excellent  health. 

My  fourth  finding  centers  on  the  possibility  for  resilience  in  the  face  of 
mounting  adversities.  Murphy  (1962,  2)  writes  on  the  rarity  of  studies  of  resilience: 
It  is  something  of  a  paradox  that  a  nation  which  has  exalted  in  its  rapid 
expansion  and  its  scientific-technological  achievements,  should  have 
developed  in  its  studies  of  childhood  so  vast  a  "problem"  literature:  a  literature 
often  expressing  adjustment  difficulties,  social  failures.  .  .  [rather  than  dealing 
directly]  with  ways  of  managing  life's  problems  with  personal  strength  and 
adequacy.  The  language  of  problems.  .  .  is  familiar.  We  know  that  there  are 
devices  for  correcting,  bypassing,  or  overcoming  threats,  but  for  the  most  part 
these  have  not  been  directly  studied. 
This  critique  rings  true  today,  especially  in  the  physical  health  literature,  and  I  hope 
this  work  begins  to  address  this  omission.  As  I  discuss  below,  I  examine  the  impact  of 
cumulative  advantage  in  boosting  the  odds  of  healthy  aging  in  the  face  of  two  or  more, 
and  three  or  more  adversities.  1  find  that  women  who  have  faced  three  or  more 
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adversities  are  7.7  times  as  likely  to  be  healthy  than  unhealthy  if  they  experienced  high 
cumulative  advantage  than  if  they  did  not  (the  odds  ratios  are  4.0  and  2.8  using 
traditional  measures  of  self-reported  health  status).  Men  with  high  advantage  in  the 
face  of  three  or  more  adversities  are  between  4.4  and  42  times  as  likely  to  be  healthy 
than  unhealthy,  depending  on  which  definition  of  health  I  use.  Clearly  then,  people 
bypass  or  overcome  adversities  with  the  help  of  strong  cumulative  advantages. 

Now  I  shall  report  my  findings  about  the  psycho-social  determinants  of  health 
in  light  of  my  original  hypotheses.  I  reiterate  that  my  findings  hold  for  people  bom 
around  1939  who  are  white,  graduated  from  high  school,  and  were  traceable  until 
1992/93.  These  findings  may  well  have  been  even  stronger  if  I  could  have  included 
relatively  more  disadvantaged  members  of  our  society  in  my  analysis. 

Using  a  person-centered  approach,  I  create  four  pathways  to  good  health  for 
women.  These  are  represented  by  a  2  x  2  matrix  crossing  high  and  low  advantage  with 
none  and  some  adversity.  Adversity  is  defined  as  the  presence  of  one  or  more  of  ten 
measures  of  adversity  spanning: 

•  childhood  (bottom  quintile  of  household  income;  non-intact  family;  alcoholic 
in  the  house); 

•  adult  family  life  (child  died;  bad  marriage;  live(d)  with  an  alcoholic;  marriage 
ended  due  to  divorce  or  death;  or  separated);  and 

•  employment  history  (more  than  one  non-health  related  involuntary  job 
terminations;  persistently  demanding  jobs  marked  by  high  repetition,  time 
pressure,  and  low  satisfaction;  low  SEI  jobs). 
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Advantage  is  defined  as  having  a  portfolio  of  advantages,  with  four  or  more  of  the 
following  protective  factors: 

•  childhood  advantage  in  ability,  support,  or  education; 

•  high  social  contact  as  an  adult; 

•  favorable  social  comparisons  or  positive  life  evaluations; 

•  good  coping  style;  and 

•  reported  high  levels  of  emotional,  financial,  and  practical  social  support. 
For  men,  I  create  the  four  pathways  using  slightly  different  definitions  of 

advantage.  Specifically,  to  measure  childhood  advantage,  I  rely  on  whether  the 
respondent  obtained  one  or  more  years  of  education  after  high  school,  and  to  measure 
emotional  support,  I  allow  men  to  either  have  a  friend  or  a  family  member  with  whom 
they  can  share  private  feelings  or  concerns  (rather  than  requiring  both,  as  with  the 
women).  Tables  8.1  and  8.3  report  the  number  of  healthy  women  and  men  who  fall 
into  each  category  of  history.  The  analyses  allow  me  to  evaluate  the  four  hypotheses 
as  follows. 

Hypothesis  One:  The  pathways  to  healthy  outcomes  will  be  distinguishable 
from  the  pathways  to  unhealthy  ones.  Based  on  the  literatures  I  summarized  in 
Chapters  Two  and  Three,  I  expected  that  the  healthy  people  would  be  more  likely  to 
have  lives  characterized  by  cumulative  advantage  and  low  adversity,  while  the 
unhealthy  would  be  more  likely  to  have  lives  characterized  by  low  advantage  and 
cumulative  adversity. 
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Evidence:  My  findings  for  both  men  and  women  support  this  hypothesis. 
Comparisons  of  the  proportion  of  healthy  respondents  to  the  proportion  of  unhealthy 
respondents  characterized  by  each  pathway  show  that  there  is  statistically  significant 
distinguishabihty  for  three  of  the  four  pathways  in  the  expected  directions  for  the 
women  and  for  all  four  pathways  for  the  men.  Looking  at  Table  8.1  A  and  8. 3  A,  over 
twice  as  many  healthy  respondents  had  no  adversity  and  high  advantage  than  unhealthy 
respondents,  and  nearly  twice  as  many  healthy  respondents  had  adversity  and  high 
advantage  than  unhealthy  respondents.  In  contrast,  the  prevalence  of  lives  marked  by 
adversity  and  low  advantage,  hypothesized  to  be  the  riskiest  pathway,  is  well  over 
twice  as  high  amongst  the  unhealthy  as  the  healthy.  These  findings  of  the  different 
experiential  profiles  of  the  healthy  and  the  unhealthy  are  even  more  notable  when  one 
considers  that  the  sample  1  use  excludes  some  of  the  more  disadvantaged  members  of 
society. 

Hypothesis  Two:  The  results  I  find  comparing  the  extreme  healthy  and 
unhealthy  groups  will  hold  when  using  conventional  self-reported  measures  but  will 
be  less  pronounced.  Because  those  who  self-report  good  or  excellent  health 
experience  more  morbidity  and  less  emotional  well-being  on  average  than  those 
considered  healthy  by  my  preferred  definition,  I  expect  their  life  experiences  to  be  less 
distinguishable  from  those  of  the  unhealthy. 

Evidence:  Tables  8.1  and  8.3,  Panels  B  and  C,  show  that  the  stark  distinction  I 
find  between  the  incidence  of  the  pathways  among  the  healthy  and  unhealthy  using  the 
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preferred  definitions  is  robust  to  different  definitions  of  health  for  both  the  women  and 
the  men.  UnHke  Panel  A,  which  compares  the  two  extremes  of  healthy  and  unhealthy 
and  covers  384  women  and  264  men,  Panel  C  covers  all  2,735  women  and  2,342  men 
in  the  sample.  Including  the  respondents  who  fall  along  the  middle  of  the  health 
continuum  (i.e.,  using  the  self-reported  health  measures  covering  all  respondents) 
leads  to  the  same  conclusions  about  the  importance  of  high  advantage  and  low 
adversity  in  promoting  healthy  aging.  Not  surprisingly,  fewer  of  these  respondents  in 
the  middle  of  the  health  continuum  had  high  advantage  than  the  respondents  who 
passed  the  stricter  test  for  good  health,  and  the  differences  in  the  proportions  of 
unhealthy  and  healthy  is  narrower  for  each  pathway.  However,  the  confidence 
intervals  around  the  difference  in  prevalence  rates  for  all  three  measures  of  health 
status  overlap,  so  there  is  no  evidence  for  a  statistical  difference. 

In  short,  using  a  variety  of  definitions  of  health,  the  pathways  of  no  adversity 
and  high  advantage,  and  adversity  and  high  advantage,  occur  with  a  statistically  higher 
prevalence  among  the  unhealthy  than  the  healthy  women  and  men.  The  pathway  of 
adversity  and  low  advantage  occurs  more  frequently  among  the  unhealthy;  and  the 
pathway  of  no  adversity  and  low  advantage  occurs  at  roughly  the  same  low  rate  in  both 
groups  for  the  women,  and  for  all  but  the  preferred  model  for  the  men.  In  other  words, 
the  pathways  demonstrate  that  having  a  life  characterized  by  adversity  without  high 
advantage  places  one  at  risk  for  ill  health  in  later  life.  In  contrast,  lives  of  no  adversity 
and  high  advantage  and  adversity  and  high  advantage  considerably  improve  the 
chances  of  being  healthy. 
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Hypothesis  Three:  Men  will  follow  pathways  distinct  from  those  of  women. 

Evidence:  Isolating  gender  differences  in  the  determinants  of  health  using  the 
person-centered  approach  was  difficult,  and  I  could  not  confirm  this  hypothesis.  This 
may  be  because  the  approach  I  take  offers  a  very  low  resolution.  The  composite 
definitions  of  adversity  and  advantage  allow  considerable  substitution  within  each 
pathway.  Capturing  the  variation  in  life  histories  in  this  comprehensive  way  is  useful 
to  pointing  out  how  life  course  factors  co-occur,  but  it  comes  at  the  expense  of  being 
able  to  build  a  model  which  gives  certain  forms  of  adversity  or  advantage  more  weight 
among  men  than  women.  For  example,  by  defining  adversity  as  having  one  or  more  of 
ten  adversities,  I  am  in  effect  giving  equal  weight  to  each.  I  hope  to  explore  this 
important  question  further  in  future  research. 

However,  I  did  find  one  remarkable  difference  between  the  men  and  the 
women  with  respect  to  the  critical  role  advantage  plays  in  promoting  health  when 
faced  with  adversity.  As  a  comparison  of  Tables  8.2  and  8.5  shows,  advantage  plays  a 
much  larger  role  in  promoting  outstanding  health  for  men  than  for  women.  This  may 
hold  because  advantage  has  a  higher  impact  on  men  than  on  women,  or  because 
adversities  are  less  severe  for  men.  I  plan  to  pursue  this  question  in  future  research. 

Hypothesis  Four:  Resilient  people  who  have  faced  cumulative  adversity  but 
also  have  extensive  off -setting  protective  factors  are  more  likely  to  be  healthy  than 
unhealthy  in  midlife. 


167 


Evidence:  My  analysis  confirms  this  hypothesis,  namely  that  individuals  are 
capable  of  withstanding  adversity  and  maintaining  health  when  they  can  draw  upon  an 
array  of  advantages. 

In  section  8.4, 1  examine  how  having  a  wide  array  of  advantages  can  protect 
respondents  from  the  negative  effects  of  cumulative  adversity.  I  show  that  with  both 
women  and  men,  the  higher  the  number  of  adversities  faced,  the  more  important 
advantage  becomes.  For  example,  using  my  preferred  measure  of  health,  women  who 
faced  one  or  more  adversities  were  5.3  times  more  Hkely  to  be  healthy  than  unhealthy 
if  they  had  high  advantage.  If  they  faced  two  or  more  advantages,  this  odds  ratio  is 
4.8,  and  for  three  or  more  advantages,  it  is  7.7.  The  95%  confidence  intervals  around 
the  three  odds  ratios  overlap,  showing  that  higher  cumulative  adversity  does  not 
determine  ill  health  when  an  individual  possesses  cumulative  advantage. 

Turning  to  the  men,  those  who  faced  one  or  more  adversities  were  10.2  times 
more  likely  to  be  healthy  than  unhealthy  (using  the  preferred  measures  of  health)  if 
they  had  high  advantage.  If  they  faced  two  or  more  advantages,  this  increased  to  19, 
and  if  they  faced  three  or  more  adversities,  the  odds  ratio  increased  to  42.  Again,  the 
odds  ratios  overlap,  showing  that  people  do  bounce  back  from  adverse  circumstances 
when  they  can  draw  on  an  interlocking  web  of  advantages. 

These  findings  demonstrate  that  a  strong  interlocking  array  of  advantages  in 
childhood  ability,  support,  education,  social  participation,  social  comparisons,  life 
evaluations,  coping  strategies,  and  social  support  promote  healthy  aging  in  the  face  of 
cumulative  adversity. 
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Psycho-social  experience  exerts  large  effects  on  subsequent  health  status  in  the 
sample  I  use.  Chapter  Six  describes  four  reasons  why  my  analysis  understates  the 
incidence  of  the  worst  experiential  profiles:  mortality  truncation,  non-response  bias, 
inclusion  only  of  people  who  graduated  from  high  school,  and  using  the  mainly  white 
Wisconsin  population.  Thus  I  believe  that  my  findings  understate  the  risk  involved 
with  the  most  negative  life  histories.  If  a  truly  nationally  representative  sample  could 
be  found,  I  would  expect  even  more  dramatic  results. 

The  pathways  I  describe  demonstrate  that  people  with  all  combinations  of 
psycho-social  adversity  and  advantage  end  up  in  both  the  healthy  and  unhealthy 
groups,  but  that  certain  combinations  increase  the  odds  of  being  healthy  or  unhealthy. 
Notably,  cumulative  advantage  without  adversity  does  not  guarantee  good  health,  but 
it  does  boost  the  chances  considerably.  Conversely,  adversity  with  low  advantage 
occurs  more  frequently  among  the  unhealthy  than  the  healthy  men  and  women.  As 
expected,  cumulative  advantage  plays  a  large  health-promoting  role. 

The  correlation  I  find  between  life  experience  and  health  outcomes  probably 
arises  from  reciprocal  effects  between  the  two,  mediated  by  genetic  endowments.  Life 
experience  can  affect  health  outcomes,  and  health  outcomes  can  affect  life 
experiences.  For  example,  some  unhealthy  people  would  be  unable  to  obtain  high 
status  jobs  due  to  their  illness,  and  would  thus  be  more  exposed  to  stressful  work 
conditions.  Others  who  hold  low  status  jobs  might  become  ill  in  part  from  stressful 
conditions.  And  of  course,  others  may  experience  the  brunt  of  both  directions  of 
causality.  To  tease  out  the  relative  importance  of  each  direction  of  causality  requires 
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knowing  when  health  status  changed  and  what  employment  conditions  were  before 
and  after  the  change.  Tracking  health  status  longitudinally  would  allow  future 
research  to  model  the  bi-directional  links  between  health  and  experience  dynamically. 

While  I  expect  there  to  be  reverse  causation  in  my  model,  there  is  likely  to  be 
little  affecting  the  measures  of  childhood  experience.  It  would  be  hard  to  argue  that  a 
great  number  of  the  unhealthy  people  faced  childhood  morbidity  that  affected,  for 
example,  IQ,  parental  encouragement  for  further  education,  or  the  types  of  friends  they 
had  in  high  school.  As  I  showed  in  Section  8.5,  childhood  and  adolescent  experiences 
strongly  predict  the  odds  of  being  healthy  as  opposed  to  unhealthy  in  midlife.  For 
example,  men  with  four  or  more  of  the  seven  measures  of  childhood  advantage  were 
over  three  times  more  likely  to  be  healthy  three  and  a  half  decades  later  than  those  who 
had  three  or  fewer  of  the  childhood  advantages. 

9.2  Policy  Implications 

These  findings  demonstrate  that  many  factors  that  affect  health  lie  outside  the 
health  care  system  as  traditionally  conceived.  If  individuals,  medical  and  social 
service  providers,  and  policy  makers  want  to  promote  healthy  aging,  the  message  from 
this  analysis  is  clear:  a  broader  focus  which  includes  preventive  psycho-social 
measures  is  required.  '• 

My  analysis  underscores  the  role  of  long-term,  cumulative  processes  and  the 
complex  web  of  co-existing  advantages  and  disadvantages  that  affect  health  outcomes. 
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I  address  my  recommendations  to  three  different  audiences:  individuals,  medical 
providers,  and  policy-makers. 

I  begin  with  individuals  of  all  ages  who  want  to  increase  their  chances  of  aging 
well.  Encapsulated  in  the  definitions  of  advantage  and  adversity  I  employ  are  a  host  of 
factors,  some  mutable  by  the  individual,  and  others  not.  The  ones  the  individual  may 
be  able  to  change  include  educational  performance  and  attainment,  social  contact, 
coping  style,  social  support,  work  conditions,  and  adult  family  life.  It  would  be 
premature,  based  on  this  study  alone,  to  recommend  that  people  who  want  to  maintain 
healthy  functioning  should  get  involved  in  non-church  and  religious  activities,  have 
contact  with  friends  and  family,  build  trusting  relationships  with  people  they  can  count 
on,  and  improve  their  ability  to  handle  stress,  since  my  analysis  cannot  disentangle  the 
effect  on  health  outcomes  of  changing  any  one  of  these  factors.  Nor  can  it  prove  with 
certainty  that  these  are  causative  agents,  rather  than  effects  of  health  status  or  markers 
of  other,  more  important  causative  factors.  On  the  other  hand,  this  study  adds  to  a 
large  literature  which  demonstrates  the  impact  social  support,  social  contact,  and 
coping  mechanisms  have  on  levels  of  morbidity  and  mortality  and  growing  evidence 
documenting  the  physiological  pathways  which  connect  experience  to  health  outcomes 
(described  in  Chapters  Two  and  Three).  Combined  with  these  other  studies,  I  would 
recommend  that  individuals  attempt  to  do  what  they  can  to  boost  the  number  of 
advantages  they  have  while  reducing  the  adversities  they  face,  based  on  a  Pascalian 
theory  of  "no  regrets,"  whereby  enough  prehminary  evidence  exists  to  suggest  these 
factors  likely  promote  healthy  aging.  My  analysis  suggests  that  more  important  than 
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adopting  any  one  aspect  of  advantage  may  be  striving  for  an  intedocking  web  of 
multiple  advantages.  Furthermore,  it  emphasizes  that  facing  adversity  in  no  way 
determines  ill  health.  Cumulative  advantage  provides  a  way  to  resist  the  negative 
effects  of  adversity. 

What  my  analysis  can  decidedly  do  is  point  out  the  distribution  of  health  status 
according  to  different  experiential  profiles.  This  in  turn  offers  tools  to  enable  medical 
providers  working  "in  the  trenches"  to  screen  patients  at  elevated  risk  of  ill  health. 
Using  a  simple  battery  of  written  questions  about  psycho-social  history,  they  can 
identify  the  most  vulnerable  people,  at  a  cost  far  below  that  of  medical  tests  or  the  time 
spent  by  the  doctor  interviewing  a  patient.  Providers  can  then  target  these  vulnerable 
people  with  additional  preventive  screening  and  stress  reduction/coping  programs, 
using  the  lessons  learned  from  healthy  and  resilient  people. 

Furthermore,  by  underscoring  that  a  broad  array  of  medical  and  social  factors 
affect  health,  my  findings  demonstrate  that  we  need  to  take  a  different  approach  to 
improve  the  health  status  of  the  population  most  efficiently.  Rather  than 
compartmentalizing  health  interventions  and  social  interventions,  policy  makers 
working  on  the  macro  level  should  consider  a  more  integrated  strategy  that  targets  a 
range  of  areas  for  prevention  and  intervention  and  that  seeks  long-term  payoffs.  The 
British  Health  Secretary  does  precisely  that  in  the  recently  released  Acheson  Report 
(1998).  The  paper  briefly  reports  findings  on  the  health  gap  between  rich  and  poor.  It 
then  makes  sweeping  recommendations  extending  beyond  the  purview  of  the 
Department  of  Health  to  address  that  gap.  These  recommendations  include  reducing 
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poverty;  improving  education,  transportation,  and  nutrition;  and  focusing  on  the  status 
of  women  of  childbearing  age,  expectant  mothers,  young  children,  ethnic  minorities, 
and  the  elderly.  While  the  evidence  the  report  provides  to  support  these 
recommendations  is  somewhat  thin,  my  findings  suggest  that  the  report's  policy 
prescriptions  are  on  target.  I  leave  it  to  other  research  to  analyze  and  compare  the 
effectiveness  of  individual  programs  aimed  at  improving  psycho-social  experience  at 
the  population  level. 

My  final  group  of  recommendations  from  this  analysis  concerns  data  collection 
in  the  WLS  and  other  surveys.  When  the  WLS  re-surveys  respondents,  the  survey 
should  gather  more  information  on  negative  and  positive  dimensions  of  health  to 
provide  researchers  with  better  measures  of  health  status.  Questions  should  determine 
how  much  a  respondent's  ill  health  interferes  with  function  at  work,  socially,  and  at 
home.  In  addition,  questions  should  track  how  people  with  disabilities  function,  that 
is,  what  kind  of  support,  hired  help,  and  coping  mechanisms  they  employ  to  do  what 
they  want  to  and  need  to  do.  To  capture  positive  health,  questions  should  investigate 
the  extent  to  which  people  can  engage  in  a  variety  of  activities  without  assistance. 
These  activities  should  range  from  acts  of  daily  living  (such  as  dressing,  bathing, 
eating,  shopping)  to  social  and  interpersonal  activities  (visiting  friends  and  family, 
participating  in  recreational  activities,  engaging  in  sexual  activity),  and  should 
measure  both  what  the  respondent  is  able  to  do,  and  what  the  respondent  actually  does. 
To  measure  utilization  of  services,  the  survey  should  ask  respondents  how  many  days 
they  spent  in  hospital  in  the  preceding  year  (rather  than  the  number  of  spells)  and  the 
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number  of  times  they  visited  doctors  and  alternative  health  practitioners.  To  better 
understand  how  behavioral  factors  overlay  life  history  information,  the  survey  should 
ask  respondents  about  retrospective  exercise  history,  alcohol  and  drug  intake,  and 
cigarette  smoking.  Including  information  about  lifetime  health  insurance  coverage 
would  enable  researchers  to  examine  this  aspect  of  access  to  health  care. 

Turning  to  life  history  information,  the  survey  should  ask  respondents  more 
questions  about  adverse  events  such  as  experience  of  physical  or  mental  abuse  or 
crime,  before  and  after  high  school  graduation.  In  addition  to  asking  whether  the 
respondent  has  experienced  such  events,  the  survey  should  ask  how  stressful  the 
respondent  would  rate  the  experience,  to  see  whether  the  existence  of  particular 
resources  buffered  the  appraisal  of  adversity.  Based  on  Ryff  et  al.'s  findings 
(forthcoming)  on  the  importance  of  parental,  spousal,  and  social  relationship  quality, 
another  set  of  questions  should  gather  information  about  emotional  experiences.  I 
would  also  recommend  collecting  information  about  the  quality  of  relationships  with 
children,  co-workers,  and  bosses,  which  might  also  play  a  role  in  health  determination. 

In  addition  to  broadening  the  health  information  the  WLS  collects,  this  analysis 
underscores  the  importance  of  broadening  the  data  the  National  Long  Term  Care 
Survey  (NLTCS)  and  other  surveys  collect.  The  NLTCS  currently  collects  nationally 
representative  data  on  the  characteristics,  service  use,  and  long-term  care  expenditures 
of  the  frail  elderly  (those  with  chronic  functional  disabilities).  One  use  of  this 
information  is  to  isolate  factors  that  allow  people  aged  65  and  over  with  extreme  levels 
of  impairment  to  remain  in  the  community  (Clark  1998,  8).  Enrolling  younger  cohorts 
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would  allow  researchers  to  isolate  factors  over  the  life-course  that  promote  health  and 
those  that  allow  people  to  avoid  disability  altogether.  It  would  also  avoid  truncating 
two  extremes  of  the  sample:  those  who  have  managed  to  maintain  good  functioning 
and  those  who  have  died. 

In  summary,  this  inquiry  makes  six  major  contributions.  First,  it  highlights  the 
need  for  longitudinal  surveys  to  track  psychosocial  and  health  data  on  people  who  die, 
people  who  age  well,  and  people  who  age  poorly.  Second,  it  points  out  the  value  of 
using  a  multi-faceted  proxy  which  reflects  both  positive  thriving  and  illness,  rather 
than  focusing  only  on  illness  or  using  self-reported  health.  Third,  it  adds  to  the 
nascent  literature  on  a  new  person-centered  methodology  by  proving  its  applicability 
to  the  study  of  health  outcomes  where  cumulation  plays  such  a  strong  role.  Fourth,  it 
contributes  to  the  literature  on  health  outcomes  by  showing  which  life  course  factors 
contribute  to  unhealthy  aging,  and  which  cumulation  of  factors  promotes  healthy 
aging.  Fifth,  it  emphasizes  factors  that  promote  resilience  in  the  face  of  considerable 
hardship.  Sixth,  and  finally,  it  demonstrates  beyond  a  doubt  the  need  to  address 
population  health  using  a  broad  array  of  psycho-social  interventions  in  addition  to 
medical  ones. 
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Appendix  One.  Definitions  of  Ryff's 
Dimensions  of  Weil-Being 

(taken  from  Ryff  and  Keyes  1995,  727) 

Autonomy 

High  scorer,  is  self-determining  and  independent,  able  to  resist  social  pressures 
to  think  and  act  in  certain  ways,  regulates  behavior  from  within,  evaluates  self  by 
personal  standards. 

Low  scorer,  is  concerned  about  the  expectations  and  evaluations  of  others, 
relies  on  judgments  of  others  to  make  important  decisions,  conforms  to  social 
pressures  to  think  and  act  in  certain  ways. 

Purpose  in  Life 

High  scorer,  has  goals  in  life  and  a  sense  of  directedness,  feels  there  is 
meaning  to  present  and  past  life,  holds  beliefs  that  give  life  purpose,  has  aims  and 
objectives  for  living. 

Low  scorer  lacks  a  sense  of  meaning  in  life;  has  few  goals  or  aims,  lacks  sense 
of  direction;  does  not  see  purpose  in  past  life;  has  no  outlooks  or  beliefs  that  give  life 
meaning. 
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Personal  Growth 

High  scorer,  has  a  feeling  of  continued  development,  sees  self  as  growing  and 
expanding,  is  open  to  new  experiences,  has  sense  of  realizing  his  or  her  potential,  sees 
improvement  in  self  and  behavior  over  time,  is  changing  in  ways  that  reflect  more  self- 
knowledge  and  effectiveness. 

Low  scorer,  has  a  sense  of  personal  stagnation,  lacks  sense  of  improvement  or 
expansion  over  time,  feels  bored  and  uninterested  with  life,  feels  unable  to  develop 
new  attitudes  or  behaviors. 

Self-Acceptance 

High  scorer,  possesses  a  positive  attitude  toward  the  self;  acknowledges  and 
accepts  multiple  aspects  of  self,  including  good  and  bad  qualities;  feels  positive  about 
past  life. 

Low  scorer:  feels  dissatisfied  with  self,  is  disappointed  with  what  has  occurred 
in  past  life,  is  troubled  about  certain  personal  qualities,  wishes  to  be  different  than 
what  he  or  she  is. 

Positive  Relations  with  Others 

High  scorer:  has  warm,  satisfying,  trusting  relationships  with  others;  is 
concerned  about  the  welfare  of  others;  capable  of  strong  empathy,  affection,  and 
intimacy;  understands  give  and  take  of  human  relationships. 
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Low  scorer,  has  few  close,  trusting  relationships  with  others;  finds  it  difficult 
to  be  warm,  open,  and  concerned  about  others,  is  isolated  and  frustrated  in 
interpersonal  relationships;  not  willing  to  make  compromises  to  sustain  important  ties 
with  others. 

Environmental  Mastery 

High  scorer,  has  a  sense  of  mastery  and  competence  in  managing  the 
environment,  controls  complex  array  of  external  activities,  makes  effective  use  of 
surrounding  opportunities,  able  to  choose  or  create  contexts  suitable  to  personal  needs 
and  values. 

Low  scorer,  has  difficulty  managing  everyday  affairs,  feels  unable  to  change  or 
improve  surrounding  context,  is  unaware  of  surrounding  opportunities,  lacks  sense  of 
control  over  external  world. 
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Appendix  Two.  Bonferroni  T-Statistics 


In  order  to  determine  whether  the  heaUhy  pathways  are  unique  to  the  healthy 
group,  we  need  to  compare  the  proportion  of  healthy  people  with  Pathway  One  to  the 
proportion  of  unhealthy  people  with  that  same  pathway.  Similarly,  we  also  need  to 
compare  the  incidence  of  Pathways  Two,  Three,  and  Four  between  the  healthy  and 
unhealthy  groups. 

If  we  were  just  comparing  the  proportions  of  people  with  one  pathway,  we 
would  construct  the  following  confidence  interval  around  the  difference  in  proportions 
of  that  pathway  among  the  healthy  and  unhealthy,      -  p,^ : 


where  v=     +  n^^  - 1 

However,  this  confidence  interval  is  not  correct  when  there  are  a  number  of 
pathways,  because  we  make  multiple  comparisons.  When  several  statistical  tests  are 
performed  simultaneously,  an  alpha  value  a  =  0.05  used  for  each  individual 
comparison  will  not  produce  an  overall  a  =  0.05  for  the  set  of  all  comparisons.  To 
understand  why  this  is  so,  we  must  distinguish  between  the  alpha  value  for  an 
individual  test  a^^^^^  and  the  alpha  value  for  the  family  of  tests        .  Remember  that 
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the  alpha  level  is  the  chance  that  we  will  declare  there  is  a  difference  in  the  proportions 
of  a  given  pathway  in  the  two  groups  when  there  really  is  no  difference,  which  is  a 
Type  I  error.  In  other  words,  an  alpha  level  of  0.05  tells  us  that  we  can  expect  one  in 
twenty  statistical  tests  to  reject  the  null  hypothesis  when  it  is  actually  true.  The  overall 
chance  of  committing  a  Type  I  error  when  k  comparisons  are  each  made  at  an  alpha 
level        is        =1  -  (1  -cir,^^  Y  ■  If  we  did  not  adjust  a  in  our  case  with  k  =  4 
comparisons  and  simply  used  q;„,^=0.05,  we  would  obtain  an  overall  alpha  of 

0.185.  This  means  that  even  if  there  were  no  difference  between  the  proportions 
compared,  we  would  expect  to  falsely  find  one  statistically  significant  difference  in 
every  five  or  six  tests,  rather  than  one  in  every  twenty  tests.  To  keep  the  family-wide 
error  ratea^^^  at  0.05,  then,  we  need  to  lower  the  alpha  value  for  each  test  a^^^  to 

account  for  the  number  of  comparisons  being  performed.  The  Bonferroni  adjustment 

a. 

=  — —  is  the  simplest  and  most  conservative  way  to  do  this. 
k 
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Derivation 

We  derive  the  alpha  level       for  each  individual  test  that  allows  us  to  obtain 
an  alpha  level  for  the  family  of  tests  of  a^^^  .  To  do  so,  we  begin  with  the  formula 
above  for  the  chance  of  committing  a  Type  I  error. 

which  we  rewrite  equivalently  as 

which  for  small  is 


or 


or 


Hence  the  Bonferroni  adjustment  for  a  two-sided  simultaneous  statistical 
inference  uses  a  t-value  of  f  "^'™'"^'  for  each  individual  test  to  obtain  the  overall 

for  the  family  of  comparisons,  where  k=  the  number  of  comparisons,  and 

2  4 

v=       ^  72^,, )  -  ^  ,  with  g=  outcome  groups,  i=  pathways. 
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Using  the  Bonferroni  adjustment,  we  can  construct  a  confidence  interval 
around  the  difference  in  proportions,       -  p,^,  (the  proportion  of  healthy  people  with 

pathway  i  -  the  proportion  of  unhealthy  people  with  pathway  i)  which  accounts  for 
testing  more  than  one  hypothesis  simultaneously.  The  Bonferroni-adjusted  confidence 
interval  is  as  follows: 


or,  equivalently, 


p  ±t 


12. 
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Endnotes 


1  The  Baby  Boomers  were  bom  between  1946  and  1964. 

2  Seeman  et  al.  (1997)  measure  allostatic  load  as  the  number  of  the  following 
indicators  an  individual  has:  systoHc  blood  pressure>=148  mm  Hg,  diastolic  blood 
pressure>=83  mm  Hg,  waist-hip  ratio>=0.94,  ratio  total  cholesterol/HDL>=5.9, 
Glycosilated  hemoglobin>=7.1%,  urinary  cortisol>=25.7ug/g  creatine,  urinary 
norepinephrine>=48  ug/g,  urinary  epinephrine>=5  ug/g  creatine,  HDL  cholesterol 
<=37  ug/dl,  and  DHEA-S<=350  ng/ml. 

3  The  WLS  does  not  provide  data  that  would  allow  me  to  explore  the  role  of  health 
care.  For  coverage  of  how  social  factors  affect  the  amount  and  quality  of  health  care 
obtained,  see,  for  example  Altman,  Reinhardt,  and  Shields  (1998),  Kaiser  Family 
Foundation  (1996),  and  Ettner  (1996a,  1996b). 

4  A  recent  study  finds  that  the  effect  of  health  behavior  is  low,  due  to  its  correlation 
with  other  socioeconomic  factors.  Lantz  et  al.  (1998)  find  that  health  behaviors 
(smoking,  alcohol  consumption,  weight,  and  physical  activity)  together  account  for 
only  12-13%  of  the  predictive  effect  of  income  on  mortality,  controlling  for  age,  sex, 
race,  residence,  and  income.  They  conclude  that  socioeconomic  differences  in 
mortality  would  persist  even  with  improved  health  behaviors  among  the 
disadvantaged. 

5  The  fathers  of  about  one-fifth  of  the  WLS  sample  were  farmers  in  1957,  which  is 
consistent  with  national  estimates  for  cohorts  bom  in  the  late  1930s. 

6  In  1997,  each  of  the  15  leading  causes  of  death  except  Alzheimer's  disease  showed 
higher  age-adjusted  death  rates  for  males  than  for  females.  The  mortality  sex  ratio  for 
suicide  was  4.2  male  deaths  to  1  female  death.  The  ratio  for  accidents  was  2.4  and  for 
homicide  was  3.8  (Hoyert  et  al.  1999,  5). 

7  By  including  the  people  who  were  randomly  chosen  not  to  participate  in  the 
depression  survey  in  the  excluded  category,  I  raise  the  averages  for  the  excluded 
group.  To  see  this,  I  run  comparisons  of  the  people  who  answered  the  1957,  1975,  and 
1992  surveys  versus  those  who  did  not  (remember,  the  sample  that  I  use  in  my  model 
also  excludes  people  who  were  not  part  of  the  random  depression  sample).  Those  who 
answered  all  three  surveys  were  more  likely  to  be  female  (54%  versus  48%).  They 
had  higher  average  IQ  (102  versus  98),  high  school  rank  (54"^  percentile  versus  44'*^ ), 
and  parental  income  between  1957  and  1960  ($6,299  versus  $5,972).  All  differences 
are  significant  at  the  1%  level. 

8  As  their  article  points  out,  they  do  not  include  every  causal  connection. 
One  could  also  divide  these  components  according  to  whether  the  source  of  the 
information  is  objective  (such  as  specific  tests)  or  subjective  (such  as  a  physician's 
diagnosis,  self-ratings  of  health  or  symptom  reports). 
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9  I  use  the  full  WLS  sample  when  I  explore  the  individual  measures  of  health  status  in 
this  section.  Most  questions  are  asked  in  the  1992/93  health  survey,  which  includes 
data  from  3,682  women  and  3,193  men.  80%  of  this  sample  answered  questions  on 
depression. 

10  Such  positive  illusion  evidenced  by  favorable  self-reports  of  health  status  in  the 
face  of  morbidity  may  promote  health  (Taylor  et  al.  in  press)  or  impair  it  (Shedler  et 
al.  1993). 

11  People  who  agree  or  strongly  agree  (or  disagree  or  strongly  disagree,  if  the 
statement  wording  is  negative)  with  six  or  more  of  the  seven  items  in  each  component 
of  well-being  are  considered  to  have  high  well-being  in  that  area. 

12  In  the  WLS  sample  I  use,  70%  of  women  and  64%  of  women  report  having 
arthritis,  rheumatism,  serious  back  trouble,  swollen  joints,  back  pain,  or  muscle  pain. 
This  information  is  consistent  with  data  in  the  Health  and  Retirement  Survey  which 
finds  that  71%  of  people  aged  51  to  61  reported  at  least  one  condition  affecting  the 
bones  and  muscles  (Intelihealth  4/9/99). 

13  The  unhealthy  men  with  no  diagnosed  illnesses  reported  one  or  more  symptoms 
which  caused  "a  lot"  of  discomfort,  along  with  health-related  role  disruption.  The 
symptoms  which  interfered  "a  lot"  ranged  from  trouble  sleeping  to  back  pain. 

14  Out  of  5,053  respondents,  four  reported  30  or  more  hospital  spells.  I  considered 
these  responses  to  be  outliers  when  I  did  this  calculation.  Respondents  most  likely 
meant  they  spent  that  many  days  in  hospital,  rather  than  were  admitted  and  discharged 
that  many  times. 

15  The  x=830  women  who  reported  excellent  health  were  broken  into  xl  women  who 
passed  the  additional  criteria  imposed  in  my  preferred  definition  and  the  x2  women 
who  did  not  (where  X=xl-f-x2).  1  did  the  same  for  their  utilization,  coming  up  with  ul 
and  u2.  1  then  used  one-sided  tests  to  ascertain  whether  the  ratio  of  per  capita 
utilization  for  the  xl  women  (i.e.,  ul/xl)  is  statistically  lower  than  the  per  capita 
utilization  for  the  x2  women  (u2/x2),  following  Goodman  (1969).  1  repeated  the 
process  to  compare  the  preferred  definition  of  good  health  to  the  third  definition  (those 
who  report  good  or  excellent  health),  and  then  compare  the  two  definitions  of  bad 
health. 

16  This  conjunction  of  excellent  physical  and  mental  health  describes  an  ideal  of 
positive  health.  King  and  Pennebaker  (1998)  raise  the  question  of  how  to  rank  health 
status  when  the  mind  and  body  do  not  agree,  that  is  when  people  have  good  health  in 
one  area  and  bad  health  in  the  other.  For  example,  Taylor  et  al.  (in  press)  report  that 
the  experience  of  breast  cancer  promoted  mental  health  for  some  patients.  Future 
research  should  also  examine  what  life  experiences  are  associated  with  different  states 
of  health. 
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17  A  number  of  studies  show  that  a  moderate  amount  and  intensity  of  exercise 
positively  affects  immune  response  (e.g.,  Shephard  et  al.  1994,  Nieman  et  al.  1995, 
Peterson  and  Bruunsgard  1995). 

18  I  estimated  lifetime  nicotine  exposure  as  the  product  of  the  reported  packs  per  day 
and  the  number  of  years  the  respondent  smoked. 

19  A  condition  requires  a  variable  to  take  on  a  particular  value  (or  range  of  values). 
For  example,  one  condition  is  that  the  respondent  completed  one  or  more  years  of 
education  after  high  school. 

20  I  classify  a  job  as  low  SET  if  it  is  in  the  bottom  quartile  of  the  respondent's  sex's 
distribution.  The  average  drop  for  all  respondents  in  the  sample  who  had  jobs  in  both 
years  was  18  points,  with  a  standard  deviation  of  201  points. 

21  This  odds  ratio  can  be  obtained  from  the  pathways  table  (Table  8.1)  as  the 
following:  (the  number  of  women  with  adversity  and  high  advantage  who  are  healthy/ 
the  number  with  adversity  and  high  advantage  who  are  unhealthy)/  (the  number  of 
women  with  adversity  and  low  advantage  who  are  healthy/  the  number  with  adversity 
and  low  advantage  who  are  unhealthy). 

22  Ryff  et  al.  (forthcoming)  also  found  that  men  rate  relationship  quality  significantly 
lower  than  women. 

23  Significant  variables  (at  alphas  of  0.10  or  less)  for  the  women  include  measures  of 
low  or  downward  SEI;  self-evaluations  of  educational,  financial,  and  work  successes; 
and  self-reported  coping  style.  For  the  men,  marriage  "quality",  low  or  downward 
SEI,  education,  IQ,  participation  in  clubs,  self-evaluations  of  financial  and  work 
successes;  self-reported  coping  style;  and  reported  emotional  support  all  showed  net 
statistical  significance.  However,  not  all  statistically  significant  variables  had  the 
expected  signs.  For  the  men  and  the  women,  downward  SEI  appeared  to  boost  the 
odds  of  being  healthy,  holding  all  other  variables  constant. 

24  Note  that  it  may  not  make  sense  to  require  equal  significance  levels  for  each  test. 
Unequal       's  can  be  used  as  long  as  ^«,„rf  ^fnm  (MiHer  1966,  68). 

If  we  put  the  overall  alpha  level  for  the  multiple  comparisons at  0.05,  and  use  our 

case  of  k=  4  then        =         =  0.0125  . 
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